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(57) Abstract 



Novel substituted 4-azasteroid 5-a-reductase inhibitors of formula (I), wherein A is (a), (b) or (c), are claimed as well as 
pharmaceutically acceptable salts and formulations thereof. These compounds are effective inhibitors of testosterone 5a-reduc- 
tase(s) and are thus useful in the treatment of a number of hyperandrogenic conditions including benign prostatic hypertrophy 
acne, seborrhea, female hirsutism, and male and female pattern baldness (alopecia). ' 
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TITLE OF THE TNVENTTON 

4-AZASTEROID 5-ALPHA-REDUCTASE INmBITORS 

BACKGROUND OF THE TNVF.NTfn>>( 

The pres-^nt invention is directed to novel urea, thiourea, 
thiocarbamyl and ca; \ jny\ 4-azasteroidal 5-alpha-reductase inhibitors. 

The art reveals that certain undesirable physiological 
manifestations, such as acne vulgaris, seborrhea, female hirsutism, male 
pattern baldness and benign prostatic hypertrophy, are the result of 
hyperandrogenic stimulation caused by an excessive accumulation of 
testosterone or similar androgenic hormones in the metabolic system. 
Early attempts to provide a chemotherapeutic age;/e to counter the 
undesirable results of hyperandrogenicity resulted in the discovery of 
several steroidal antiandrogens having undesirable homional activities 
of flieir own. The estrogens^ for example, not only counteract the effect 
of the androgens but have a feminizing effect as well. Non-stero?dal 
antiandrogens have also been developed, for example, 4'-nitro-3'- 
trifluororaethyl- isobutyraniHde. See Neri; et al., Endo., Vol. 91, No. 2 

(1972) . However, these products, though devoid of hormonal effects, 
are peripherally active, competing with tht latural androgens for 
receptor sites, and hence have a tendency to feminize a male host or the 
male fetus of a female host 

It is now known in the art that the principal mediator of 
androgenic activity in some target organs is 5a-dihydrotestosterone, and 
that it is formed locaJiy in the target organ by the action of testosterone- 
5a-reductase. It is also known tiiat inhibitors of testosterone-5a- 
reductase will serve to prevent or lessen symptoms of hyperandrogenic 
stimulation. A number of 4-aza steroid compounds are known in the art 
that are 5a-reductase inhibitors. For example, see U.S. Patent Nos. 
2.227,876, 3,239.417, 3,264,301 and 3,285,918; French Patent No, 
1,465,544; Doorenbos and Solomons^ J. Phami. Sci. 62, 4, pp. 638-640 

(1973) ; Doorenbos and Brown, J.,Phann. Sci., 60, 8, pp. 1234-1235 
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(1971); and Doorenbos and Kim, J. Phann. Sci. 63, 4, pp. 620-622 
(1974). 

In addition, U.S. Patent Nos, 4,377,584, 4,220,775. 
4,859,681, 4,760,071 and the articles J. Med. Chem. 22, p. 1690-1701 
(1984) and J. Med, Oiem. ^ 2998-2315 (1986) of Rasmusson, et al„ 
U.S. Patent 4,845,104 to Garlin, et al.,.and U.S. Patent 4,732.897 to 
CaineUi, et aL describe 4-a2a-17I5-substituted-5a-androstan-3-ones 
which are said to be useful in the treatment of DHT-related hyper- 
androgenic conditions. 

However, despite the suggestion in the prior art that 
hyperandrogenic diseases are the result of a single 5a-reductase, there 
are rq)orts regarding the presence of other 5a-reductase isozymes in 
both rats and hnmans. . For example, in human prostate, Bruchovsky, et 
al. (See J, Clin. Endocrinol. Metab. 6L 806-816. 1988) aad Hudson (see 
J. Steroid Biochem. 26, p 349-353, 1987) found different 5a-reductase 
activities in ttie stromal and epithelial fractions. Additionally, Moore 
and Wilson described two distinct human reductases with peaks of 
activities at either pH 5.5 or pH 7-9. (3ee J. Biol. Chem. 25L 1 9, p; 
5895-5900, 1976.) 

Recently, Andersson and Russell isolated a cDNA which 
encodes a rat liver 5a-reductase (see J. Biol. Chem. 264 pp. 16249-55 
(1989). They found a smgie mRNA which encodes both the liver and 
prostatic reductases of ratS; A sequence of this rat gene was later used 
to select a human prostatic cDNA encoding a 5a-reductase termed "5a- 
reductase 1". (See Proc. Nafl. Acad. Sci. 82, p. 3640-3644, 1990.) 

More recently, a second, more abundant reductase (5a- 
reductase 2) has been cloned from human prostate with properties 
identified with the form found in crude human prostatic extracts. (See 
NatQre,mp. 159-161, 1991.): 

Further, "Syndromes of Androgen Resistance" - The 
Biology of Reproductipn^ Vol. 46, p, 168-173 (1992) by Jean O. Wilson 
indicates that the 5a-reductase 1 enzyme is associated with hair follicles. 

Urns, the art supports the existence of at least two genes for 
5a-reductase and two distinct isozymes of 5a-reductase in humans. 
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Both foims are present in prostatic tissue in which, 5a-reductase 2, is 
the more abundant, and the other isozyme, 5a-reductase 1, is believed 
to be more abundant in scalp tissue. 

In the treatment of hyperandrogenic disease conditions, e.g. 
benign prostatic hyperplasia (BPH) it would be desirable to have one 
dmg entity which is active against both enzymes 1 and 2 in the prostate 
to substantially inhibit dihydrotesterone (DHT) production. 
Alternatively, it would be desirable to have a dmg entity which is 
highly selective for inhibiting the scalp associated enzyme 5a-reductase 
1, for use in treating diseases of the skin and scalp, e.g. acne and 
alopecia. This latter drug could be used in combination with 
PROSCAR® (finasteride) which is highly selective for the prostatic 
enzyme 5a-reductase 2 for combination therapy in the treatment of 
BPR 

SUMMARY OF THE INVENTION 

The present invention is concerned with novel 4- 

azasteriodal ureas, thioureas, thiocarbajmates and carbamates and 

phamiaceutical compositions and formulations thereof that are useful 

for inhibiting the 5a>reductase isozymes 1 and 2 and are particularly 

effective in selectively inhibiting the 5a-reductase 1 associated with the 

scalp and dually inhibiting both isozymes 1 and 2 in the oral, parental or 

topical treatment of benign prostatic hyperplasia, acne, female 

hirsutism, male pattern baldness, androgenic alopecia, prostatitis, and 

the prevention and treatment of prostatic carcinoma. 

The present invention claims compounds of the formula: 

A 



30 




I 

and the pharmaceutically acceptable salts thereof, wherein: 
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4- 



Ais: 



R4. • » 



(a) V 



Y R6 
N-C-Z-R3 



Y R5 

(b) I except when R2 equals H, Y equals O, Z 
equals N and there is a 5cxH, r6 and r3 cannot be independently 
selected from H, Cl-8 alkyl, C3-6 cycloalkyl, phenyl or when r6 and 
R3 are taken together with the adjacent N to form a 5-6 membered ring 
comprising up to one other heteroatpm selected from O or N, or 

R* R^ Y R^ 
^*Np^CH^t!l-C-Z-R3 

(c) I ; wherein 
RI is: . . 

H, methyl or ethyl; 

R2is: 

H.or 

Ci-20alkyl; 



r3 



is: 



H, 

amino, 

mono Cl-C4alkylaniino, 
di Cl-C4al^lanun6, 
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mono C1-C4 alkylailiinoaryl, 

di C1-C4 alkylaininoaryl, 

Gl.20alkyl, 

C6-14 aryl, 

heteroaryl, 

C6-14 arylCi-20alkyl, 
C3-20cycloaIkyl, 
C3-20cycloalkylC 1 -20alkyl, 
heteroarylC 1 -20alky 1, 
C2-2O alkenylCl-20alkyl, 
haloCi.20alkyt, 

Ci-20alkyloxycarbonylCl-20alkyl, 
Ci.20alkyloxyCj -20alkyl, 
carboxylCi-20alkyl, 

C6-14 aiylcarbonylC6-14arylCi-20alkyl, 

Cl -20alkylcarbonylCl -20alkyl, 

C6-14 arylCl.20a]kyloxycaibonyICi-20alkyl, 

heteroaiy ICi .20alkyloxycarbonylC 1 -20alkyl, 

hydroxylC 1 .20alky 1, 

halohydroxylC 1 -20alky 1, 

C6-14 arylCi.20alkyloxyCi.20alkyl, 

heteroarylCi-20aIkyloxyCl.20aIkyU 
carboxylCj -20alkyl, 

Cl-20alkylcarbonylCl-20alkyl, 
thiosulfatoC 1 -20alkyl, 
diarylCl.20alkyl of the formula: 




H 



, n equals 0-19; 



triarylCl-20alkyl of the formula: 
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,n equals 1-19; 
10 C2-20 alkenyV 

C2.20 aJkenylCi.20alkyl. 

G2-20aikyny ICi -20alkyl, 

06-14 arylC2.20aIkyiiylCl.20aIkyl, 

heteroaiylC2-20alkynylGi-20alkyl 
15 Cl-20alkylthioCi-20alkyl, 

Ci-20alkylsulfonylCi-20alkyU or 
. Ci-20alkylsulfinylCi.20alkyl; 

R^isr 
20. H, 

Cl-20alkyl, 

C6 aiyl wherein aryl is a monocyclic system composed of 6- 
membered aromatic rings either unsubstituted or substituted with 
R wherein R is H, Cl-6 alfcyl, aryICl-20alkyl with the alkyl 

25 ^oups unsubstituted or substituted with hydroxyl, Cl-gaflcyloxy, 

Kuboxy Cb-iOalkyl, or halogen or aryl directly substituted 
independently with amino, mono Cj -C4 alkylamino, di C1-C4. 
alkylamino, mono Ci -C4 alkylaminoaiyl, di C l -C4 
alkylaminoaryl, hydroxyU haIoCl-20alkyl, carboxamido, 

30 benzoyl, Ci-20alkyloxy, Gi-20alkyl, C2-20alkenyl, cyano, nitro, 

acetamide or halogen; or - 
heteroaiyl; 



r5 can be the same or different when x is greater than 1 and is: 
a or 
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Cl-I2alkyl, 
heteroaryl, or 
C6-14 aryl; 

r6 is present when Z equals N and is independently 
H. 

Cl.20alkyl, or 

equivalent to r3; or taken together with R3 and the N to which 
they are attached represent a heteroaryl ring system; 

R7 or r8 are: 
H, 

CH3. 
C2H5, 

carboxamido, 

OH. 

0CH3, 

N02. 

CN, 

F, 

RS, 

RSO, 

RS02. 

R2N, where R can be the same or different selected from H, Ci- 

C4 alkyl, or C6-CiO aryl; 

CI. 

acetamido, 

OC2H5, 

CF3, 

isopropyl, or 

isobutyl; n equals 1-10 and the Cl-20alkyl portion is optionally 
substituted with r5; 
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Yis: 



Oi or 
S; 



Zis: 



10 



N, or 
O; 

X is an integer from 1-25 and dashes indicate a double bond is 
optionally present. 



15 



Advantageously, compounds of the followiog formula are 
disclosed in the present invention. 



20 




25 



and the pharaaaceutically acceptable salts thereof, wlierein: 



A is: 



30 



(a) 



R^Y R6 



Y R^ 

(b) t except when R2 equals H, Y equals O, Z 

equals N and there is a 5aH, and cannot be independently 
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selected from H, Ci -8 alkyl, C3-6 cycloalkyl, phenyl or when R6 and 
R3 are taken together with the adjacent N to foim a 5-6 membered ring 
comprising up to one other heteroatom selected from O or N, or 

* R5 R2 Y R6 

(c) I ; wherein 

H, methyl or ethyl; 

R2is: 

15 

H, or 

C 1-20 alkyl; 
R3 is: ■ 
H, 

Cl.20alkyl is a straight or branched chain alkane of up to 20 
carbon atoms; 

C6-I4 aryl wherein aryl is a mono or poly cyclic system 
composed of 6-membered aromatic rings either unsubstituted or 
substituted with R wherein R is H, Ci-6 alkyl, arylCi.20alkyl 
with the alkyl groups unsubstituted or substitoted with hydroxyl, 
Ci-galkyloxy, caiboxy CO-lOalkyl, or halogen or aryl directly 
substituted independently with amino, mono C1.C4 alkylamino, di 
C1-C4 alkylamino, mono C1-C4 alkylaminoaryl, di C1-C4 
alkylaminoaryl, hydroxyl, haloCi-20aIkyl, carboxamido, 
benzoyl, Ci.20alkyloxy, Cl.20alkyl, C2.20alkenyl, cyano, nitro, 
acetaffiido or halogen; 



25 



30 
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heteroaiyl which is a mono or polycyclic system composed of 5- 
or 6-membered aroinatie rings consisting of 1,2, 3 or 4 
heteroatoms chosen from N, O, or S and either imsubstituted or 
substituted with R or independently with hydroxyl, Cl- 
lOalfcyloxy, Ci-20alkyl, benzoyl, carboamide, acetamide, 
halogens, C2-20alkenyI, cyano, rdtro, orhaloalkyl direcdy 
bonded to the aromatic carbon atonls(s); 

C6-14 aiylCl .20alkyl of the formula: 



wherein the aromatic ring is optionally and independently 
substituted with and R8 herein R7 and r8 are 



OH, 

OCH3, 

NO2. 

CN. 

F. 

RS, 

RSO, 

RSO2. 



R2N, where R can be the same or. different selected from H, Ci- 
C4 allcyl, or C^-Cio aiyl; 





CI, 

acetamido, 
OC2H5, 

CF3. 
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isopropyl, or 

isobutyl; n equals 1-10 and the Ci-20alk:yl portion is optionally 
substituted with r5; 

HeteroarylCl-20aIkyl of the foimula: 



wherein X equals O, S, or NR; and n equals 1-20; 

Ci-20alkylsulfonylCi.20alkyl, 

Cl .20alkylthioC I -20alkyl, 

Ci -20alkylsulf inylC i .20alkyl of the formula: 

-(CH2)nS(0)p-R9 wherein r9 is 



isopropyl, 

isobutyl, 

sec-butyl, 

t-butyl, 

isopentyl, 

neopentyl, or 

ixohexyl; n equals 1-15 and ps=0-2; 
Cl-20aIkyloxycarbonylCi.20alkyl of the formula: 




or 




CH3. 
C2H5, 
C3H7, 
C4H9, 
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O 

-(CH2>„-C-OR" wherein RlO 

is: 

CH3, 
C2H5. 
C3H7. 
C4H9.6r 

C5H1 1; and n equals 1-20; 

Cari3oxylCl-20alkyl of thefomiula: . 

0 ■ . 
^CH2)n-G-OH.n=l.20; 

Cl-20alkyIcaibonylCl-20aIkyl of the fonmila 

O 

II 

"(CHgyn— C— {CH2)mCH3^ n equals 1-20; 
m equals 0-19; . 

C3-20cycloalkylCi -20alkyl of the formula: 
-(CH2)n-(cycroalkyl) wherein the cycloalkyl protion is a 
monocyclic, bicyclic, or polycyclic hydrocarbon of up to 20 
carbon atoms wherein the rings are optionally substituted with 
Rl; and n= 1-20; 

AiylCl-20allcyIoxycarbdnylCl.20alkyl of the fonnula: 



KCHi)„-C-0{CH2)n-f^ J 
wherein R7 and r8 are as defined; n equals 1-20; 
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HeteroaiylCi.20alkyloxycarbonylCi.20alkyJ of the fonnula: 
O 

-(CH2)n-C-0-(CH2)n-Heteroaryl 

wherein Heteroaryl is as defined and n = 1-20; 



10 



15 



haloCi-20 alky] of the formula: 

-(Ci 2)n-CH2X wherein 
X equals Br, CI, F or I; n is 1-19; 

hydroxylCi-20alkyl of the formula: 
-(CH2)nCH20H;nisl-19; 

halohydroxylCl-20alkyl of the formula: 



X 

(CH2)„-CH(CH2)q-C-X 

OH X wherein 

n=l-18 

20 q = 0-18 

n + q = 0-18 and 
X equals Br, CI, F or I; 



25 C6-14ArylCl-20aIkyloxyCl.20alkyl of the fomiula: 

KCH2)n-0-(CH2)„H^^'' 

wherein 

r7 and R8 are as defined; n is 1 -20; 
Arylcait)onylarylCi-20alkyl of the fonnula: 
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R» ,n equals 1-20; 



DiarylCi-20alkyl of the fonnula: 



10 



'-0" 

,n equals 0-19; 



IS 



20 



TriarylCi-20aIkyl of the formula; 



R7 



,n equals 1-19; 



25 



Aryl C2-20alkenyl of the foimula: 



30 



R7 



(CH^„-CHrCH-(CH2), 

n = 0-18- 
m = 0-18 
m+n = 0-18; . 



m 




R8 



R4i 



IS 
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H, 

Cl.20alkyl, 

C6 aryl wherein aryl is a monocyclic system composed of 6- 
membered aromatic rings either unsubsdtuted or substituted with 
R wherein R is H, Cl-6 allcyl, aiylCl-lOalkyl with the alkyl 
groups unsubstituted or substituted with hydroxy!, Cl-Salkyloxy, 
carboxy Qo-ioalkyl, or halogen or aryl directly substituted 
independently with amino, mono C1-C4 alkylamino^ di C1-C4 
alkylamino, mono C1-C4 alkylaminoaryl, di C1-C4 
alkylaminoaryl, hydroxyl, haloCl-20alkyl, carboxamido, 
benzoyl, Ci-20alkyloxy, Cl-20alkyl, C2-20alkenyl, cyano, nitro, 
acetaiuide or halogen; or 

heteroaryl; 

r5 can be the same or different when x is greater than one and is; 
H, or 

Cl-12alkyl; 

present when Z equals N and is independently 
H. 

C1-2Q alkyl, or 

equivalent to R^; or taken together with and the N to which 
they are attached represent a heteroaryl ring system; 

Yis: 

O, or 
S; 

Zis: 



20 



r6 



IS 



25 



N, or 
O; 
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X is an integer from 1-10 and dashes indicate a double bond is 
optionally present 

Hie present invention is particularly concerned with 
providing a method of treating the hyperandrogenic conditions of 
androgenic alopecia, acne vulgaris, seborrhea^ and female hirsutism by 
topical and/or oral administration, and a method of treating all of the 
above conditions as well as benign prostatic hyperplasia, prostatitis, the 
prevention and/br treatment of prostatic carcinoma, by oral or 
parenteral administration, of the novel compounds of the present 
invention. 

The present invention is thus also concemed with providing 
suitable topical, oral and parenteral pharmaceutical fomiulations for use 
in the novel methods of treatment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION: 

The present invention is concemed with novel 4- 
azasteroidal uneas, thioureas, and carbamates and pharmaceutical 
compositions and formulations thereof that are usefiilas testosterone 
Sarreductase inhibitOTS to treat various hyperandrongenic conditions 
including acne vulgaris, seborrhea,, female hitsutism, male and female 
pattern baldness, benign prostatic hypertrophy^ prostatitis, androgenic 
alopecia, and the prevention and treatment of prostatic carcinoma. 
Advantageously, the compounds of the invention may be used to treat 
scalp disorders by selectively inhibiting 5a-reductase 1 or the 
compounds may be used as dual inhibitors of 5a-reductase 1 and 2 to 
treat the above disorders. 

The present invention is concerned with compounds of the 

formula: 



30 
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A 



5 




and the phaimaceutically acceptable salts tbereof, whcR 
A is: 

R2 y RS 
I II I 

15 (a) R^^J^-O-Z-R^ 



20 



(b) 



Y I 
II I 



except when r2 equals H, Y equals 0, Z equals N, and 
there is a 5a H, and r3 may not be independently selected from H, 
Cj.g alkyl, C3.5 cycloallcyl, phenyl or when R^ and R^ are taken 
together with the adjacent N to form a 5-6 membered ring comprising 
up to one other heteroatom selected from O or N, or 



R® r2 y R6 

I I II I 
(g) R*\/(CH)— N— C— Z— R3 ; wherein 
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H, 

Ci.2oaikyi; 



H, or methyl or ethyl; 



Ci.2oalkyl 
heterparyl, 

C5^14aiylCi.20aIkyl 

heteroaryIC|.2oalkyl. 

C3_20 cycloalkyl, 

C3.20 cycloalkylCi.2oalkyl, 

C2.20 alkenylCi.2oaUcyl, 

haloCi_20aUQ'^l» 

C1.20 alkyloxyCi.20alfcyl. 

Cj .2oalkyIoxycarbonylCi.2oalkyI, 

C 1 .20 alkylthioC i .2oalkyl, 

C1.2O aIIcylsuIfonylC][.20aI^yl» 
C i.2oalkylsuIfmylC 1 .2oalkyl, 

carboxyCi.20 alkyl, 

C^.l4 aTyIcarbonylarylCi^20al^^y'^ 

Cj_20 aIkyIcarbonylCi_2oaIkyl, 

C5.14 arylCi_20 alkyIoxycarbonylCi.2oalkyl, 

heteroarylCi _2oalkyloxycaibonylC i_20alkyl, 

haloCi.2oalkyl, 

hydroxyCi.2oalkyl, 

halohydroxylCi.2()alkyl, 

^6-14 arylCi_20alkyIoxyCi.2oalkyl, 

heteroarylC j .2oalkyloxy C j .2oalkyl, 

diaiylCi_2Qallcyl, 
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10 



15 



20 



30 



R^is: 



triaryICi.2oalkyl, 

^2-20 alkenylCi.2oalkyl. 

C2-20aMcynyiCi.20alkyl. 

^6-14 arylC2.20aIkynylC].2oalkyl, or 

heteroaryiC2.2oalkynylC J _2oalkyI; 



H, 

Ci.20alkyl, 
heteroaryl, or 
^6-14 aryl; 

can be the same or different when x is greater than 1 and 

is: 

H, 

Ci_20 alkyl, 
heteroaryl, or 

^6-14 aiyi; 



r6 is present when Z equals N and is 
H, or 

^1-20 alkyl; or taken together with R^ and the N to which 
25 they are attached represent a heteroaryl ring system; 



Yis: 



Zis: 



O, or 
S; 



N, or 
O; 
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X is ah integer from 1-25, and dashes indicate a double bond is 
optionally present. 



Compounds of the fonnula: 




are representative of the compounds claimed in the instant invention. In 
a preferred embodiment^ may be H or CH3 and A may be as 
indicated as in Table 1. Particular representative chemical names are 
also listed in Table 1 adjacent to the respective side chain and 
specifically reflect whether the 1 -position is saturated or imsaturated. 
Advantageously, is CH3, A is as indicated in Table 1 and the 1 
position is saturated. Unless otherwise indicated, the 17-position 
substituent is assumed to be on the beta configuration. 



25 



30 
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TABLE 1 

vSide r.hain A CompQunds 



Y 



H ? H 
N-C— N— CH3 



4-Methyl-20-(N'-methyl- 

ureiclo)-5a-4-azapregn-1 

en-3-one 



4-Methyl-20-(N'-methyl- 

ureido)-5a-4-azapregnan- 

3-one 



r 



O u 17-(N'-t-butylureIdo- 
N— c— N-|_ methyl)-4-methyl-Sa-4- 
' a:: - androst- 1 -en-3-one 



1 7-(N'-t-butylureido- 

ri?1hyl)-4-methyl-5a-4- 

«w.androstan-3-one 



" H 4-Methyl-17-(N'-phenyl- 
,N — C — N — ((j) ureidomefhyl)-5a-4-aza- 
I ^ — ' androsM-en-3-one 



4-Methyl-17-(N'-phenyl- 
ureidomethyl)-5a-4-aza- 
androstan-3-one 
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Side Chain f AV Componndfs') 



4-Wlethyl-17-(N'-n-propyl- 

•^N — C— M— CH2— CH2— CH3 



ureidom8thyl)-5a-4-aza 
androst-1 -en-3-one 



10 



4-Methyl-1 7-(N'-n-propyl- 

ureidomethyl}-5a-4-a2a- 

androstan-3-one 



4-iyiethyl-17^(N'-n^0Gtyl- 
j_j O 1^ . urefdomethyI)-5a-4-aza- 
15 (5) ^M-C — N(CH2)7CH3 androstan-3-one 



4-Methyl-17-(N'-n-octyI- 
u reid 0 m ethy l)-5a-4-aza- 
androstan-3-one 



20 



4-Methyl-t7-(N'-mBthyt- 
O ureido)-5a-4-azaandr6st- 
(6> ,ii_N_cH3 t-3h-3-one . 



25 



HN' 
I 



30 \f H 

(7) /^-^ 




H N 
[ 



4-MethyM7-{N'-methyl- 
u reido)-5a-4-azaandrost- 
l-aa-one • 



Q ^ ^ ^ 4-Methyl;-17-(N'-ph8nyl- 

^ ureIdo)-5a-4-azaandrost- 



1-en -3-one 

4-Methyi-17-(N'-pbenyl- 

ureido)-5a-4-azaandrost- 

an-3-one 
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HN' 
(8) I 



17-(N'-t-butylureido)4- 
methyl-5a 

,C — N -j- en-3-one 



9 H I methyl-5a-4-azaandrost-1- 



17-(N'-t-butylureido)4- 

methyl-5a-4-azaandrostan- 

en-3-one 



10 



l_l O ^ 17-(N'-isopropylureido- 
iy|_C — N — ( methyl)4-methyl-5a-4- 




azaandrost-1-en-3-one 



15 



1 7-(N'-isopropyluretdo- 

methyl)4-methyl-5a-4- 

azaandrostan-3-one 



20 H O 4-Methyl-17p(N'-n-propyl- 

(10) ^N— C — N— CHg— CH2— CHg ureidomethyl)5a-4-aza- 



r 



androstan-3-one 



4-Methyl-1 7p(N'-n-propyl- 
25 ureidomethyl)5a-4-azaan- 

drost-1-en-3-one 



Q 4-Methyl-17p-(N'-n-octyl- 

30 ^''^ ^N-C -N{CH2)7CH3 ureidomethyl)5a-4.azaan- 
^ \ J drosM-en-3-one 

4-Methyl-1 7p-(N'-n-octyl- 
ureidomethyl)5a-4-azaan- 
drostan-3-one 



r 
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Side Chain (A:> 



Compounds 



(12) 



10 



o 

H II H 



4-MethyM7p-(N-phenyl- 
urerdo)-5a-4-azaandrost- 
an-3-one 

4-Methyl-1 7p-{N'-phenyl- 
ureldo)-5a-4-azaandrost- 
1-en-3-ons 



15 



(13) 



O 



r 



H 

N-C 



H 




1 7p-(N'-lsopropylureido- 
methyl)-4-methyl-j5a-4- 
azaandrostan-3'One . 



20 



25 




1 7p-(N*-lsopropylureido- 

methyl)r4-methyl-5a:4- 

azaandrostan-3-one 



20-((lminodibenz-5-yO- 
carbonylaminomethyl)-4- 
methyl-5d-4-a2a-pregan- 
3-one 



30 



20-((lminodibenz-5-yl)- 
carbonylaminomethyl)-4- 
jnethyl^5a-4-aza-pregan-1 - 
en-3-one 
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Side Chain (A'i 



Compounds 



10 



(15) 



r 



H ii 
N-C— N 



1 7p-{{lminodibenz-5-yl)- 
carbonylaminomethyl)-4- 
methyl-5a-4-aza-andro- 
stan-3-one 

1 7p-({lminodibenz-5-yl)- 
carbonylaminom0thyl)-4- 
r ]ethyl-5a-4-aza-andro- 
stan-3-one 



(16) 



1 7p-(lsobutyloxycarbonyl- 



HO CH aminomethyl)-4-methyl-5a- 

^ ^- .-jQI^ Ql^/ ^ 4-azaandrostan-3-one 

1 7p-(lsobutyloxycarbonyl- 
aminomethyl)-4-methyl-5a- 
20 4-azaandrosM-en-3-one 



The following additional compounds may also be prepared 
according to the procedures described in the instant specification. 

20-(Ethoxycarbonylamino)-4-methyI-5-a-4-azapregnan- 
3-one, 

20-(BenzyIoxycarbonylaminomethyl)-5-a-4-azapregnan- 

3- one, 

4- Methy 1- 1 76-(N*-octadecyIureidomethyl)-5-a-4-aza- 
androstan~3-one, 

17B-(N'-BenzyIureidomethyl)-5-a-4-a2aandrostan-3- 
one, 

4-MethyM7fi-(N-mediylureido)-5-a-4-azaandrostan- 
3 -one, 



4-Methy I- 1 76 <IsobutyIoxyeaibonylaimno)-5-a-4-'aza- 
androstan-3-one, 

176-(N'-(2-Ethylphenyl)ureidomethyl)-5-a-4-aza- 
androstan-3-one, 

176-(N'-AUyIureido)4-methyl-5-a-4-azaaodrostan- 
3 -one, 

20-(N-(3-ChIorophenyl)ureido)-5-a-4-azapregnaii- 

3- one» 

4- Methyl-20-(N'-phenyIiireido)-5-a-4-azapi:egnaa-3- 
one, 

20-(N'-p-Tolylureidomethyl)-5-a-4-azapregnan-3-one, 
17B-(N'K23-DicMorophenyl)iireidome%l)-4-methyl- 

5- a-4-azaandrostan-3 -one, 

176-(N'-(4-Fluorophenyl)ureido)-5-a-4-azaandrostan-3- 
one, 

20-(^^-(2-Ethoxyphenyl)ureidome^fayl)-4-roethyl-5^^ 
aza-pregnan-3-one, 

l7fi-(N'-(3-Me&oxyphenylureido^)-5-KX-4-azaandro^^ 
one, 

4-Methyl47B-(N'-(haphth-2-yl)ureidomethyl)-^ 
azaandrosfan-3-one, 

4-Methyl-17B-(^^-tfaiazo^2-ylureidomethyl>5-a-4-^^^ 
androstan-3-one, 

4-Metiiyl-20-0^'-thien-2-ylmethylureido)-5-a^ 
pregnan-3-one, 

1 7-(N'-( Adamant- 1 -yl)-fhiouriedomethyl)-4-methyl-5-a-4- 

azaandrostan-3-one, 

4-Metbyl-17-N-(N'-4-(trifluoromethoxy)phenyl))-5-a-4-a^^ 
3-one, and. 

l7-C(I--AdamantyIoxy)-carbonylaniinomethyl>5-a-4-njeth^ 
azaandrostan-3-one and the corresponding 1-en derivatives. 



Synthesis of Testosterone 5a Reductase Inhibitors 
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Scheme 1 illustrates the synthesis of the intennediate oximes and amines 
used to produce compounds claimed in the instant invention. 




SCHEME } 

A stirred mixture of 4-methyl-3-oxo-5a-4- 
azaan.drostan-17 caiboxaldehyde, hydroxylamine hydrochloride, 
anhydrous pyridine, and anhydrous elhanol is refluxed gently under a 
nitrogen atmosphere for six to seven hours. After cooling, the ice- 
cooled mixture is diluted, with stirring, with a slight excess of chilled 
dilute hydrochloric acid. The suspension is then aged for about twenty 
minutes, filtered, washed with water and dried to give compound 1. 

A mixture of the oxime (1), ethanol, glacial acetic acid and 
water is reduced in the presence of platinum oxide (Pt02) undl 

chromatographic analysis (TLC) indicates complete reduction to the 
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amine (2), The filtered reaction mixture is concentrated in vacuo : the 
resultant residue is dissolved in diiorofonn (CHCI3) and washed with 

fresh dilute sodium hydrogen carbonate solution. The chloroform 
phase is then dried with sodium sulfate (Na2S04), Concentration of ,the 
5 resultant CHCI3 solution followed by trituration of the residue with 
hexane/ether will yield 2 as a white sohd. 

Hie following amines (3-9) may readily be prepared 
according to. the above process to yield the indicated compounds: 




30 1 7-Amino-4-methyl-5-ttT2-4-azaandrostan-3-one: 
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5) 




10 



1 7-Ainino-5-a-2-4-azaandrostaii-3-one: 



6) 



15 



20 




O*^ N 



20-Animo-4-meflivl-5-a-4-azapregnan-3-one: 



25 



7) 



30 




20-Ammo-5-a-4-azapreman-3-one : 
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20'fAmmomethvD-4-methvl-5>a-4-azapregnaD-3>one: 
15 9> 



20 




2l)-fAminomethvlV5'a-4-azapregDan-3-one : 

As Scheme 1 indicates, the oxiroes useful as interaiediates 
may readily be prepared by reacting a 4-azasterQidal aldehyde or ketone 
with hydroxylamine hydrochloride to form the corresponding oxime. 
The resultant oximes are subsequently reduced with hydrogen (H2) and 
platinum oxide (Pt02) or other suitable reducing agent to yield the 
respective; amine. Product ureas or thioureas may be further alkylated 
with, for example, alkyl halides to give the corresponding alkylated 
compounds. 

Scheme 2 illustrates the synthesis of the compound 17-(N - 
t-butylureidometfayl)-4-methyl-5a-4-azaandrostan-3-one and is 
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representative of a basic synthesis of compounds claimed in the instant 
invention in which an amine is reacted with a substituted isocyanate. 

O 



II 




CH3 

(10) 

SCHEME 2 

15 



To a stirred solution of compound 2 in dry benzene at 
room temperature (25°C) is added t-butylisocyanate or a suitable 
isocyanate. After stirring for 12-14 hours, the benzene is removed and 
the residue purified by flash chromatography (silica gel, EtOAc) to give 
10 as a white solid. As Scheme 2 illustrates, 4-azasteroidal primary or 
secondary amines described in the instant invention are reacted with the 
desired substituted isocyanate, such as t-butyl isocyanate, to yield the 
target ureido derivative. 

Representative substituted isocyanates include; 

r3-N=C=0 

wherein equals 
H. 

Ci-20 alkyl, 
aryl, 

heteroaryl, 

arylCi.2oalkyl, 

C3.20 cycloalkyl, 

C3.20 cycloalkylCi.2oalkyl. 



-32- 



heteroaiylC 1 .20a^y ^» 
haIoCj.20^^1> 

Ci_20 alkyIcarbonylCi.20^1^ylj 

ci_2o^y^*^^y^^^^^y^^i-2o^^^» 

arylCi.203lkyloxycarbonylCi.20alkyl, 
heteroarylC 1 .20^''*^y '^^'^y^^'^^y^^ i -20^'^y^» ■ 

hydroxy C 1 .20^y^ ' 

arylCi .20^1oxyCi .20alkyl, 

heteroarylC i .2oalkyloxyC j .20^y^ » 

arylcarbonyiary IC 1 .20^yi» 

diarylCi_20^^y^> 

triarylCi.20^^yl> 

C2-2O alkenyU 

^2^20 alkenylCi^20^1> 

C2-2O alkynylCi.20alkyi» 
arylC2.20^y^ylCi-20alkyl, 

heteroarylC2-20^1kynylCi .20^^^' 
Ci J20 alkyltbioGi.20a^^ 
^1-20 ilkylsuIfonylCi.20^yl» 

Ci-20 alfcylsuIfmylCi.20^^1- ^ selected from -t-butyl, 
3-thienyl, -2-thieiiyU -llKisopropyl1iiio)undecyU 
.-7-{cafboinethoxy)iieptyI, <4-isobutylbenzene)efliyl, 
-7-(carboxy)heptyl, -acetylmethyl, -1-adamantylmethyl, 
-2-thienyImethyl, -2-(carbobenzyloxy)ethyl, 
-3,4 dimethoxyphenylmethyl, -phenyl, -5-bromopentyl, 
-Il-hydroxyimdecyl, -l(4-nitrophenyl)ethyl, . 
-isopropylthiomethyl, -beix&yloxymethyl, 
carbomethoxymethyl, -diphenylmethyU -triphenylmethyl, 
-2-fiiryl, 4-isopropylphenyl, cyclohexylmethyl, 
4«methylcyclohexyl, 3-(3-hidolyl)propyl, 
3-hidoyhnethyl, 4-isobutylbeiizyl, 4-mtrobenzyI, 
3-acetaiiiidoinethyl, 4-ethoxybenzyI, hexadecyl, 
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10 



15 



20 



25 



30 



stearyl, 3,5 Bis(tfifloiiromethyl), 3-cyanobenzyl, 
heptaflouropropyl, 4-benoylben2yl, 5-benztriaooIyl, 
3,5 diflourobenzyl, Bis (4-isopropy]phenyl)methyl, 
2 hydroxybenzyl, meUiyl, allyl, n-propyl, n-octyl, isopropyl, 
isobutyl, etiiyl, benzyl, octadecyl, 2(ethyl)phenyl» 
3(chloro)phenyl, 4(methyl)pheny], 2,3(dichloro)phenyl, 
4(flouro)phenyl, 3(methoxy)phenyl, 2(ethoxy)phenyl, 
2(napthyl), or 2-thiazoyl or as specifically shown in the examples. 



The primary or secondary amines disclosed in the insist 
invention may also be reacted with thioisocyanates of the formula 

r3.n=C=S 

to yield compounds claimed in the instant invention. In addition, as 
Scheme 3 shows, the described primary or secondary amines disclosed 
in the invention (such as 2) may be reacted with activated esters or 
thioesters, e.g. chloro foraiates, to yield compounds claimed in the 
mstant mvention, is defined as above. 

Substituted isocyanates or thioisocyanates may readily be 
prepared by known synthetic methods. For example, phosgene or 
thiophosgene may be reacted with a suitable primary amine to give a 
chloroformamide or chlorosulfamide which loses HCl to form the 
respective substituted isocyanate or thioisocyanate. For reviews of 
isocyanate and thioisocyanate preparation, see Patai, "The Chemistry of 
Cyanates and their thio Derivatives," pt 2, Wiley, New York, pp 619- 
818 and 1003-1221 (1977). hi addition, many isocyanates, 
thioisocyanates, esters or thioesters used to prepare the claimed 
compounds are commercially available or readily prepared from 
commercially ailable compounds. 
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SCHEME 3 

Ureas, thioureas, carbamates, and thiocarbamates claimed 
in tbe pnssent invention may readily be obtained by following the basic 
proceduije(s) described in Schemes 2 and 3. To fiirtfaer illustrate, 
compound 2 may be replaced by the amine (4) and reacted with t- 
butylisocyanate to yield I7-(N'-t-butylureido)-4-methyl-5a-4- 
azaandcostan-3-one (11) (Scheme 4X 
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(4) t-Butyl isocyanate 



10 




(11) 



SCHEME 4 



15 



If compound 6 is reacted with methyl isocyanate under the 
conditions described for Scheme 2, 4-methyl-20-(N'-methylureido)-5a- 
4-azapregnaii-3-one is obtained (12) (Scheme 5) 



O 




SCHEME 5 

30 

If compound 2 is reacted with phenyl isocyanate under the conditions 
described in Scheme 2, 4-methyl-17-(N'-phenyluriedomethyl)-'5a-4- 
azaandro-stan-3-one is made (13) (Scheme 6). 
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O 



■ 5 




SCHEME 6 

In addition, dehydrogenation of flie 1 ,2 position may 
15 readily be accomplished by known synthetic methodology to produce 
the claimed 1-en derivatives, See U.S. 5,061,802 and Dolling et al., J. 
Am. Oiem. Soc, 110, 3318-19 (1988). 

Schemes 7,8 and 9 further illustrate how compounds 
claimed in the instant invention may be prepared. In Scheme 7, the 
20 starting 4-azasteroid aldehyde or ketone (XIV), obtained by known 
synthetic methods, is reacted to form the oxime XV; reduced to the 
amine XVI and reacted with a substituted isocyanate, substituted 
thioisocyanate, activated ester or thioester to form XVn. 



30 
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10 



15 




R2Y R6 



Z-R3 



XVII 



20 



SCHEME? 



25 



In Scheme 8, the identical procedure is followed using a 
generic 4-azasteroid (XVni), prepared by known synthetic methods, to 
produce the oxime (XDC) which is reduced to the amine XX and reacted 
with a substituted isocyanate, substituted tiiioisocyanate, activated ester 
or thioester to form XXI. 



30 
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10 



15 




R2 Y 



20 



SCHEME 8 



25 



In Scheme 9, the generic .4-azasteroid XXn, also obtained 
from well known synflietic methodology^ is reacted to form the oxime 
XXm, which is further reduced to the amine XXIV, and reacted with a 
substituted isocyanate, substituted thioisocyanate, activated ester or 
thioesfer to form XXV. 



30 
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20 

SCHEME 9 



The starting 4-a2asteroidal ketones used in the present 
invention may be prepared according to the basic procedures described 
25 in Scheme 1 0 via well known synthetic methodology. 



30 




OH 

(1) Nal04/KMn04 

(2) NH4OAC 

(3) H2/RO2 

(4) DMSO, pyiidine- 

oxide. NEtg O^N 

H H 
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(1) Nal04/KMn04 

(2) NH4OAC 

(3) Ha/PtOa 

(4) DMSO, pyridine- 
oxide, NEta 0 




10 



15 




OH 

(1 ) Nal04/ KMn04 

(2) NH4OAC 

(3) H^/PtOg 

(4) DMSO, pyridine; 
oxide, NEts 




20 



25 




(1) HgNR^/EtOH* 

(2) Hg/PtOa 

(3) DMSO, pyridlne- 
oxide, NEts a 

li.S. Pat- No. 4.377.584 Ri 



O^^.CHg 




SCHEME 10 

30 xhe following examples further describe the synthesis of 

compounds claimed in the ins^t invention. 

Synthesis of Starting 4-Azast&roid Oximes : 



EXAMPLE 1 
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0 4-Methvl-3-oxo-5rt-4-a7 aandrosten- 1 7-carboxalde-hvde oxime 
A stirred mixture of 4-methyl-3-oxo-5a-4-azaandrostan- 
17-carboxaldehyde (0.952 g, 3.0 mM). hydroxylamine hydrochloride 
(1.10 g, 15.8 mM), anhydrous pyridine (6 mL) and anhydrous ethanol 
(12 mL) was refluxed gently under a nitrogen atmosphere for 6.3 
hours. After cooling, the ice-cooled mixture was diluted, with stirring, 
with a slight excess of chilled dilute hydrochloric acid (ca. 0.3 N), the 
suspension aged for ca. 20 minutes, filtered, washed with water and 
dried to give (1) 0.855 g. MS M+ calcd for C20H32N2O2 332.48. 
observed m/e 332. 

Synthesis of Reactant 4-Azasteroid Amine.<S! 

EXAMPLES 2-9 

2) 17-Aminomethvl-4-met hvl-5a-4-a7aandrostan-3-one 

A mixture of (1) (0.67 g,.2.0 mM), ethanol (100 mL), 
glacial acetic acid (8 mL) and water (4 mL) was reduced in a hydrogen 
atmosphere (40 p.s.i.) at room temperamre in the presence of Pt02 

until TLC analysis indicated complete reduction. The filtered reaction 
mixture was concentrated in vacuo , the residue taken up in chloroforai, 
and the chlorofonn solution washed with fresh dilute sodium hydrogen 
caibonate solution and dried (Na2S04). Concentration of the filtered 
chloroform solution followed by trituration of the residue obtained with 
hexane containing a small amount of ether yielded (2) as an off-white 
solid. 

MS MH+ calcd for C20H34N2O 3 1 8.49, observed m/e 319. 

The following amines are representative of those obtained 
from the corresponding carbonyl compounds utilizing the above 
procedures: 

3) 1 7-Aminomethyl-5a-4-a2aandrostan-3-one. 

4) 17-Amino-4-methyl-5a-4-azaandrostane-3-one. 
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5) 17-Amino-5a-4-azaandrostan-3-one. 

6) 20-Arnino-4-methyl-5a-4-azapregnan-3-one. 

7) 20-Aiiimo-5a-4-azapregnan-3-one. 

8) 20-(Aminomethyl)-4-methyl-5a-4-azapregnan*3-one. 
^ 9) 20-(Aminoinethyl)-5a-4-azapregnan-3-one. 

Synthesis of Ureido 4-Azasteroids: 

EXAMPLES 10-13 

10 

101 17-fN'-t-ButvlureidomethvlV4-metiivl-5a-4-aza-androstan-3-one 

To a stirred solution of (2) (0.064 g, 0.2 mM) in dry 
benzene (R mL) at room temperature was added t-butyl isocyanate 
(0.035 mL, 0.3 mM) dropwise over ca. 0.5 min. After stirring 
overnight the benzene was removed in vacuo aiid the residue flash 
chromatographed (silica gel, ethyl acetate as eluant) to give (10) as a 
white solid. 

MS M+ calcd for C25H43N3O2 417.64, observed m/e 417. 

20 

11) 17-fN'-t-Biitvlnreido')-4-methvl-5a-4-azaandro-stan-3-one 

When (2) in the above example was replaced by (4), (11) 
was obtained as a white solid. 

MS M+ calcd for C24H41N3O2 403.61, observed m/e 405. 

25 

12) 4-Me1hvl-20-fN'-methvlnr&1doV5a- 4-a7aprepnan-3-one 

When (6) was reacted with methyl isocyanate imder the 
conditions of Example (10), (12) was obtained as a white waxy solid. 
MS M+ calcd forC23H39N302 389.58. observed m/e 389. 

30 

13) 4-Methvl-17-(N'-phenvlureidomethvn-5a-4-azaandrostan-3-one 

When (2) was reacted with phenyl isocyanate under the 
conditions of Example (10), (13) was obtained as a white solid. 
MS MH+ calcd for C27H39N3O2 437.40, observed m/e 438. 
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Examples 14-21 prepared according to the basic procedures 
described above further exemplify the claimed invention. 

^ 14) 4-Methyl-176-(N^n-propylureidomethyl)-5a-4-azaandro-stan-3- 
one 

MS MH+ calc. for C24H4]N302 403.40, observed m/e 404. 

15) 4-Methvl- 1 7B-rN'-n-octvlureidomethvl)-5a-4-azaandrostan-3-^one 
MS MH+ calc. for C29H51N3O2 473.49. observed m/e 474. 

16) 4-Methvl- 17 6-rN'-phenv1ureidoV5a-4-azaandro-stan-3-one 
MS MH+ calc. for C26H37N3O2 423.52, observed m/e 424. 

15 17) 176-(N'-Isopropylureidomethyl)-4-methyl-5a-4-aza-androstan- 
3-one 

MS MH+ calcd for C24H41N3O2 403.61 observed m/e 404. 

18) . 2Q-fN'-t-Rutvlureidnm ethvl')-4-methvl-5a-4-aza-pregnan-3-one 
20 MS MH+ calcd for C27H47N3O2 445,35, observed m/3 446. 

1 9) 20-((Iminodibenz-5-yl)carbonylaminomethyl)-4-methyl-5a-4- 
azapregnan-3-one ^ 

MS MH2++ calcd. for C37H49N3O2 567.82. observed m/e 569. 

20) I7B-((Iminodibenz-5-yl)carbonylaminomethyl)-4-metliyl-5a-4- 
azaandrostan-S-one 

MS MH2''~'' calcd.for C35H45N3O2 539.74, observed m/e 541. 

30 

21 ) 176-((Isobutyloxycarbonylaminomethyl)-4-methyl-5a-4- 
azaandrostan-3-one 

MS MH+ calcd. for C25H42N2O3 418.62, observed m/e 419. 

Table 2 illustrates the NMR data of the above examples. 
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TABLE2 
NMR DATA (ppm) 



Example 


Anffular Methvls 


Miscellaneou.s 


10 


0.66, 0.86 


1 .33 (-NHCONH-C(CH3)3) 


11 


0.67, 0.88 


1.33 (-lsfHCONH-C(CH3)3) 


12 


0.73, 0.88 


2.92 (-4-NCH3) 


13 


064. 0.86 


2.92 (-4-NCH3) 


14 


0.64, 0.88 


2.90 (-4-NCH3) 


16 


0.63, 0.86 


2.93 (-4-NCH3) 


17 


0.66, 0.88 


1.12(-NH-CH(CH3)2 






1.16 


18 


0.64, 0.85 


1.29 (-NHCONH-C(CH3)3) 


19 


0.62, 0.89 


0.82-CH(CH3)CH2NHCON- 






0.86 


20 


0.61, 0.88 


2.92 (-4-NCH3) 


21 


0.66, 0.88 


2.92 (-4-NCH3) 



In addition to the compounds described above the following 
compounds were also prepared according to the processes described in 
the specification: 

1 7P-(N'( Adamant- 1 -yl)thioureidomethy I)-4-methyl-5-a-4- 
azaandrostan-3-one, 

1 7p-((l - Adamantyloxy)-carbonylaminomethyl)-5-a-4-methyl-4- 
azaandrostan-3-one, and 

4-MethyM7p-(N'-(4-(trifluromethoxy)phenyl))-5-a-4-azaandrostan-3- 
one. The l-en-3-one compounds of each of the above examples and of 
the claimed compounds may readily be prepared according to well 
known synthetic processes. 

The above examples are non-limiting and suitable acylating 
agents, isocyanates, or thioisocyanates may readily be substituted 
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according to the methods described in the present invention and reacted 
with a described azasteroidal amine to form the claimed ureas, 
thioureas, carbamates, and ffaiocarbamates. The following definitions 
further clarify the present invention. 

The term "pharmaceutically acceptable salts" shall. mean 
non-toxic salts of the compounds of this invention which are generally 
prepared by the free base with a suitable organic or inorganic acid. 
Representative salts include the following salts: Acetate, adipate, 
alginate, aspartate, benzenesulfonate, benzoate, bicarbonate, bisulfate, 
borate, butyrate, camsylate, carbonate, camphorate, chloride, citrate, 
fumarate, glucoheptanate, gluconate, glutamate, glycerolphosphate, 
hydrobromide, hydrochloride, hydroiodide, lactate, laurate, malate, 
maleate, mandelate, mesylate, mefliylbromide, methylnitrate, 
methylsulfate, mucate^napsylate, nitrate, oleate, oxalate. The invention 
further relates to all stereoisomers, diastereomers or enantiomers of the 
compounds depicted. 

The term "pharmaceutically effective amount" shall mean 
that amount or quantity of a dmg or. pharmaceutical agent fliat will 
elicit the biological or medical response of a tissue, system or animal 
that is being sought by a reseacher or clinician or physician. 

The terra "aryl" shall mean a mono- or polycyelic system 

composed of 6-membered aromatic rings either unsubstituted or 
substituted with R wherein R is defined as H, alkyl or arylC]. 
2o^lkyl wherein said alkyl groups are unsubstituted or substituted with 
Cj.g alfcyloxy* amino, mono- and di -C j -C4 alkylamino, C1-C4 
alkyltiiio, alkylsulfinyl, C1-C4 alkylsulfinyl, carbbxyCj.io^J^yl' 

hydroxy, or halogen. The term "aryl" also encompasses those aromatic 
systems which independently have Ci-202ilfcyl, hydroxyl, C1.20 
alkyloxy, haloCi„20^^^' t^^^oyl, cyano, nitro, carboxaroido, 
acetamido, C2-20^^^y^ halogens directly bonded to the aromatic 
carbon atom(s) or as fuirther defined in tht specification. The term aryl 
specifically mcludes phenyl, napthyl, and anthrancenyl or biphenyl. 

The term "heteroaryl" shall mean a mono- or polycyelic 
system composed of 5- and 6-membered aromatic rings containing 1,2,3 
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or four heteroatoms chosen from N,0, or S and either imsubstituted or 
substituted with R as defined above or with hydroxy!, Ci.20^^y^o^y' 
C].20^1^yU C2.20^^iiyl» haloCi.20^1kyl, benzoyl, cyano, nitro, 
carboxamido, acetamido and halogens directly bonded to the aromatic 
carbon atoms* The term heteroaryl is further defined to include 
heterocyclic species such as 5-7-membered monocyclic rings which are 
either saturated or unsaturated, and which consists of carbon atoms and 
from one to three heteroatoms selected from the group consisting of N, 
O and S, and wherein the nitrogen and sulfur heteroatoms may 
optionally be oxidized, and the nitrogen heteroatom may optionally be 
quatemized, and including any bicyclic group in which any of the 
above-defined heterocyclic rings is fused to a benzene ring so that a 
portion of the molecule is aromatic. Examples of heterocyclic species 
or elements include piperidinyl, piperazinyl, 2-oxopiperazinyl, 2- 
oxopiperidinyl, 2-oxopyrrolodinyl, 2-oxoazepinyl, azepinyl, pyrrolyl, 
4-piperidonyl, pyrrolidinyl, pyrazolyl, pyrazolidinyl, imidazolyl, 
imidazohnyl, imidazolidinyl, pyridyl, pyrazinyl, pyrinidinyl, 
pyridazinyl, oxazolyl, oxazolidinyl, isoxazolyl, isoxazolidinyl, 
morpholinyl, thiazolyl, thiazoKdinyl, isothiszolyl, quinuchdinyl, 
isothiszolidinyl, iQdolyl, quinolinyl, isoquinolioyl, benzimidazolyl, 
thisdiazolyl, benzopyranyl, benzothiazolyl, benzoxazolyl, fuiyl, 
tetrahydrofuryl, tetrahydropyranyl, thienyl, benzothienyl, 
thiamorpholinyl, thiamorpholinyl sulfoxide, thiamoipholinyl sulfone, 
and oxadiazolyl. Preferred embodiments clearly include those 
heteroaryl and heterocyclic species depicted in the specific examples. 

The term "alkyl" shall mean straight or branched chain 

alkane. 

The term "alkenyl" shall mean straight or branched chain 

alkene. 

The term "alkynyl" shall mean straight or branched chain 

alkyne. 

The term "arylalkyl" shall be taken to include an aiyl 
portion as defined above and an alkyl portion as defined above. 
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The term ''heteroarylalkyl" shall mean an heteroaryl 
portion as defined above and an alkyrportion as defined above. 

The "Cj^ji" designation where n may be an integer from 1 

to 20 or 2-20 respectively refers to an alkyl group or substituent and to 
the alkyl portion of an arylalkyl or heteroarylalkyl unit. In addition, it 
refers to cycloaUcyl substituents and alkenyl, aryl or alkynyl groups. 

The term "halogen" shall include fluorine, chlorine, iodine 
and bromine. 

The term "oxy" shall mean an oxygen (O) atom. 

The term "thio'' shall mean a sulfur atom. 

In the schemes and examples described in this disclosure, 
various reagent symbols have the following meanings: 

Pt02 is platinum oxide 

TLC is thin layer chromatography 
Na2S04 is sodium sulfate 

DMAP is 4-(dimefhylamino)pyridine 
DCC is N,N -dicyclohexylcarbodiimide 

The previous examples are illustrative of 
representative embodiments of this invention and should not be 
constraed to be limits on the scope or spirit of the instant invention. 

The Rf values cited were carried out on standard thin layer 
chromatogmphic silica gel plates. The elution solvent system used is 
given in the parentheses following the Rf value. 

The mass spectral values are given either as FAB, i.e-, fast 
atom bombardment, or electron impact (EI) and are reported as 
molecular ion peaks, either being (M), (M+1) or (M+2), the molecular 
weight, MW, or flie MW plus one or two atomic units* 

The nuclear magnetic resonance data was taken at 200 or 
400 MHz in CDCI3 and is tabulated for unique proton values of each 

compound at the end of the Examples. 

Also included within the scope of this invention are 4-N-X 
analogs where X is QH, or SCH3. The 4-N-OH and 4-N-NH2 
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derivatives can be made by incorporating hydroxylamine or hydrazine, 
respectively, in place of methylamine in the seco acid ring A closure for 
the starting androstanes herein described in J. Med. Chem. 29^ 2998- 
2315 (1986) by Rasmusson et al. Futher, reaction of the anion of the 
saturated 4-N-H adrostanes, wherein the anion is generated from the 4- 
N-H precursor by sodium hydride, and methylsulfenyl chloride can 
produce the corresponding 4-N-S-CH3 derivetive. Thus, substituent R 
or the 4-N position also include, OH, NH2 and S-CH3. 

The present invention has the objective of providing 
suitable topical, oral and parenteral pharmaceutical formulations for 
use in the novel methods of treatment of the present invention. 

The compositions containing the compounds of the 
present invention as the active ingredient for use in the treatment of 
e.g., benign prostatic hypertrophy, prostatitis, and treatment and 
prevention of prostatic carcinoma, hyperandrogenic conditions, can 
be administered in a wide variety of therapeutic dosage forms in 
conventional vehicles for systemic administration, as, for example, 
by oral administration in the form of tablets, capsules, solutions, or 
suspensions, or by injection. Hie daily dosage of the products may 
be varied over a wide range varying from 0.5 to 1,000 mg per adult 
human/per day. The compositions are preferably provided in the 
form of scored tablets containing 0.5, 1.0, 2,5, 5.0, 10.0, 15.0, 25.0, 
and 50.0 milligrams of the active ingredient for the symptomatic 
adjustment of the dosage to the patient to be treated. An effective 
amount of the dmg is ordinarily supplied at a dosage level of from 
about 0.002 mg. to about 50 mg./kg. of body weight per day. 
Preferably the range is from about 0.01 mg. to 7 mg./kgs. of body 
weight per day. These dosages are well below the toxic dose of the 
product. For the treatment of androgenic alopecia, acne vulgaris, 
seborrhea,, female hirsutism, the compounds of the present invention 
are administered in a pharmaceutical composition comprising the 
active compound in combination with a pharmacologically acceptable 
carrier adapted for topical, oral or parenteral administration. 
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These topical phannaceutical compositions may be in the 
form of a cream, ointment, gel or aerosol formulation adapted for 
application to the ^km. These topical pharmaceutical compositions 
containing the compounds of the present invention ordinarily include 
about 0.1% to 15%, preferably about 5%, of the active compound, in 
admixture with about 95% of vehicle. 

The compounds of the present invention can be 
administered in such oral dosage forms as tablets, capsules (each 
including timed release and sustained release formulations), pills, 
powders, granules, elixers, tinctures, suspensions, syrups and emulsions. 
Likewise, they may also be administered in intravenous (both bolus and 
infusion), intraperitoneal, subcutaneous or intramuscular form, all using 
forms well known to those of ordinary skill in the pharmaceutical arts. 
An effective but non-toxic amount of the compound desired can be 
employed as a 5 a-reductase agent. 

The dosage regimen utilizing the compounds of the present 
invention is selected in accordance with a variety of factors including 
type, species, age, weight,^ sex and medical condition of the patient; the 
severity of the condition to he treated; the route of administration; the 
renal and hematic function of the patient; and the particular compound 
or salt thereof employed. An ordinarily skilled physician or 
veterinarian can readily determine and prescribe the effective amount of 
the drug required to prevait. counter or arrest the progress of the 
condition. Optimal precision in achiemg concentration of drug within 
the range that yields efficacy without toxicity requires a regimen based 
on the kinetics of the drug's availabihty to target sites. This involves a 
consideration of the distribution, equilibrium, and elimination of a 
drug. 

Oral dosages of the present invention, when used for flje 
indicated effects, will range between about Advantageously, compounds 
of flie present invention may be administered in a single daily dose, or 
the total daily dosage may be administered in divided doses of two, 
three or four times daily. Furthermore, preferred compounds for the 
presort invention can be administered in intranasal form via topical use 
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of suitable intranasal vehicles, or via transdermal routes, using those 
fonns of transdermal skin patches well known to those of ordinary skill 
in that art. To be administered in the form of a transdermal delivery 
system, the dosage adminLstration will, of course, be continuous rather 
than intemiittant throughout the dosage regimen. 

In the methods of the present invention, the compounds 
herein described in detail can form the active ingredient, and are 
typically administered in admixture with suitable pharmaceutical 
diluents, excipients or carriers (collectively referred to herein as 
"carrier" materials) suitably selected with respect to the intended form 
of administration, that is, oral tablets, capsules, elixirs, syrups and the 
like, and consistent with conventional pharmaceutical practices. 

For mstance, for oral administration in the form of a tablet 
or capsule, the active drug component can be combined with an oral, 
non-toxic pharmaceutically acceptable inert carrier such as ethanol, 
glycerol, water and flie like. Moreover, when desired or necessary, 
suitable binders, lubricants, disintegrating agents and coloring agents 
can also be incorporated into the mixture. Suitable binders include 
starch, gelatin, natural sugars such as glucose or beta-lactose, com 
sweeteners, natural and synthetic gums such as acacia, tragacanth or 
sodium alginate, carboxymethylcellulose, polyethylene glycol, waxes 
and the like. Lubricants used in these dosage forms include sodium 
oleate, sodium stearate, magnesimn stearate, sodium benzoate, sodium 
acetate, sodium chloride and the like. Disintegrators include, without 
limitation, starch, methyl cellulose, agar, bentonite, zanthan gum and 
the like. 

The compounds of the present invention can also be 
administered in the form of liposome delivery systems, such as small 
unilamellar vesicles, large unilamellar vesicles and multilamellar 
vesicles. Liposomes can be formed from a variety of phospholipids, 
such as cholesterol, stearylamine or phosphatidylcholines. 

Compounds of the present invention may also be delivered 
by the use of monoclonal antibodies as individual carriers to which the 
compound molecules are coupled. The compounds of the present 
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invention may also be coupled with soluble polymers as targetable drug 
carriers. SUch polymers can include polyvinylpyrrolidone, pyran . 
copolymer, polyhydroxypropyl- methacrylamide-phenol, 
polyhydroxyethylaspartamidephenol, or polyethyleneoxidepolylysine 
substituted with palmitoyl residues. Furthermore, the compounds of the 
present invention may be coupled to a class of biodegradable polymers 
useful in achieving controlled release of a drug, for example, polylactic 
acid, polepsilon caprolactone, polyhydroxy butyric acid, 
polyorlhoesters, polyacetals, polydihydropyrans, polycyanoaciylates and 
cross-linked or amphipathic block copolymers of hydrogels, 

BIOLOGICAL ASSAYS 

Preparation of Human prostatic and scalp 5a-reductases. 

Samples of human tissue were pulverized using a freezer 
mill and homogenized in 40 mM potassium phosphate, pH 6.5, 5 mM 
magnesium sulfate, 25 mM potassium chloride, 1 niM phenylmethyl- 
sulfonyl fluoride, 1 mM dithiothreitol (DTT) containing 0.25 M sucrose 
using a Potter-El vehjem horaogenizer. A cmde nuclear pellet was 
prepared by centrifiigation of the homogenate at l,500xg for 15 miu. 
Hie cmde nuclear pellet was washed two tinies and resuspended in two 
volumes of buffer. Glycerol was added to the resuspended pellet to 
a final concentration of 20%. The enzyme suspension was frozen in 
aliquots at -800C The prostatic and scalp reductases were stable for 
at least 4 months when stored under these conditions. 

5a-reductase assay. 

The reaction mixture contained in a final volume of 100 |il 
is: 40 mM buffer Qiuman scalp, potassium phosphate, pH 6.5; human 
prostatic 5a-reductase, sodium citrate, pH 5,5)^ 03-10 (iMI^C-T (or 
3H-T), 1 mM DTT, and 500 ^iM NADPH. Typically, the assay was 
ioitiated by the addition of 50-100 |ig prostatic homogenate or 75-200 
|Lig scalp homogenate and incubated at 37<^C. After 10-50 min the 
reaction was quenched by extraction with 250 |il of a mixture of 70% 
cyclohexane: 30% ethyl acetate containing 10 ^xg each DHT and T, The 
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aqueous and organic layers were separated by centrifugation at 14,000 
rpm in an Eppendorf microfuge. The organic layer was subjected to 
nonnal phase HPLC (10 cm Whatman partisil 5 silica colmnn equili- 
brated in 1 ml/min 70 % cyclohexane: 30 % ethyl acetate; retention 
times DHT, 6.8-7.2 min; androstanediol, 7.6-8.0; T, 9.1-9.7 min). 
The HPLC system consisted of a Waters Model 680 Gradient System 
equipped with a Hitachi Model 655A autosampler, Apphed Biosystems 
Model 757 variable UV detector, and a Radiomatic Model A 120 radio- 
activity analyzer. The conversion of T to DHT was monitored using 
the radioactivity flow detector by mixing the HPLC effluent with one 
volume of Flo Scint 1 (Radiomatic). Under the conditions described, 
the production of DHT was linear for at least 25 min. The only steroids 
observed with the human prostate and scalp preparations were T, DHT 
and androstanediol. 

Stumptail macaque protocol 

The following protocol is utilized with the stumptail 
macaque monkey to demonstrate the effect of compounds of the present 
invention for promoting hair growth. 

Twenty-one male stumptail macaque monkeys of species 
Macaca speciosa are assigned to vehicle control and dmg treatment 
groins on the basis of baseline hair weight data. Hiis assigmnent 
procedure is necessary to insure that the average baseline hair growth 
for each control and experimental group is comparable. The control and 
dmg treatment groups are as follows: 

L Topical 50:30:20 vehicle (N = 6) 

2. Oral 5a-reductase and topical 50:30:20 vehicle (N = 5) 

3. Oral placebo (N = 5) 

4. 5a-reductase in vehicle (N = 5) 

The vehicle consists of 50% propylene glycol, 30% ethanol and 20% 
water. A 100 mM concentration of topical 5a-reductase is formulated 
in this vehicle. The same 5a-reductase is administered as an oral dose of 
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0.5mg per moDkey. Immediately prior to the dosing phase of the study, 
hair is removed from a 1 inch square area (identified by four tatoos) in 
the center of the balding scalp. This hair collection is the baseline hair 
growth determination prior to the beginning of treatment. 
Approximafly 250|iL of vehicle and 5a-reductase in vehicle is prepared 
and topically administered to the tatooed area of the scelp. The selected 
5a-reductase and placebo is ingested by the monekys at the same time as 
the topical doses are administered. Hie monkeys are dosed once per 
day^ seven days per week for twenty weeks. 

At four week intervals throughout the dosing phase of the 
study, each monkey is shaved and the hair is collected and weighed. The 
body weight data (at baseline and during assay) is analyzed by the 
nonparametric Wilcoxon rank-sum test Differences are significant at p 
< 0.05. Hair weight data at each week collection for vehicle, placebo 
and treatment groups are expressed as the change from baseline- 
Statistical analysis is perfonned on the rank of the data to show overall 
differences among groups at each four week collection. 

While the invention has been described and illustrated with 
reference to certain preferred embodiments thereof, those skilled in the 
art vnU appreciate that various changes, modifications and substitutions 
can be made therein without departing from the spirit and scope of the 
invention. For example, effective dosages other than the preferred 
dosages as set forth herein above may be applicable as a consequence of 
variations in the responsiveness of the mammal being treated for any of 
the indications for the compounds of the invention indicated above. 
Likewise, the specific pharmacological responses observed may vary 
according to and depending upon the particular active compound 
selected or whether there are present pharmaceutical carriers, as well as 
the type of formulation and mode of administi:ation employed, and such 
expected variations or differences in the results are contemplated in 
accordance with the objects and practices of flie present invention. It is 
intended, therefore, that the invention be limited only by the scope of 
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the claims which follow and that such claims be interpreted as broadly 
as is reasonable. 
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WHATTS CLAIMED IS: 

1. A compound of the foraiula: 



10 




and the phaimaceutically acceptable salts thereof, wherein: 



15 



A is: 



20 



(a) 



Y 



R^Y r6 
N-C-Z-R* 



Y RS 

(b) I except when r2 equals H,y equals 0,Z 

equals N and there is a 5cxH, r6 and R3 cannot be independently 
25 selected from H. C i -8 alkyl, C3.6 cycloalkyl, phenyl or when R6 and 
r3 are taken together with the adjacent N to form a 5-6 monbered ring 
comprising up to one other heteroatom selected from O or N, or 



30 



R5 R2 y R6 



(C) 



R^v^CH^N-C-Z-R3 

I ; wherein 



is: 



H, methyl or ethyl; 
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R2 



is: 



H, or 

Cl-20alkyl; 



r3 



is: 



amino, 

mono Ci-C4alkylamino, 

di Cl-C4alkylanimo, 

mono C1-C4 alkylaminoaryl, 

di C1-C4 alkylaminoaryl, 

C1.2O alkyl, 

C6-14 aiyl. 

heteroaryl, 

C6-14 arylCl-20alkyl, 
C3-20cycloalkyl, 
C3-20cycloalkylC l-20alky I, 
heteroarylC 1 -20alky 1, 
C2-2O alkenylCi.20alkyl, 
haloCl.20al]cyl, 

C 1 .20alkyloxy carbony IC l -20alkyl, 
Ci-20alkyloxyCi-20alkyl, 
carboxy IC 1 -20alkyl , 

C6-14 arylcaibonylC6-14arylCi.20alkyl, 

Cj -20aIkylcarbonylCi -20alkyl, 

C6-14 arylCl.20alkyIoxycarbonylCl -20alkyl, 

heteroarylCl -20alkyloxycarbonylC 1 -20alkyl, 

hydroxylCi.20alkyl, 

halohydroxy IC 1 .20alkyl, 

C6-14 arylCi-20alkyloxyCi.20alkyl, 

heteroarylC i -20alkyloxyC 1 -20alkyl, 
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caiboxylCl-.20alkyl, 
Ci-20alkylcaitionyICl-20alk:yI, 
tihiosulfatoCi-20aIkyl, 
diaiylCi-20alkyl of the ibnnula: 



-6""' 



»n equals 0-19; 

triaiylCl-20alkyl of the fonnula: 

-(CH2)n-C-<^ 2 
20 .-'"^ r8 

, n equals 1-19; 

C2^20 alkenyU 

C2-20 alkenylCi.20alkyU 
25 C2-20alkynylCi-20alkyl, 

C6-I4 aiylC2-20alkynylCll20alkyI, 

heteroary lC2-20aIkynylC 1 -20alkyl, 

Ci-20alkylthioCl.20alkyl, 

Cl-20alkylsulfonylCi_20alkyl, or 
30 Ci_20alkylsulfinylGi.20alkyl; 

r4 is: 

H, 

.01-20 alkyl. 
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C6 aryl wherein aryl is a monocyclic system composed of 6- 
membered aromatic rings either unsubstituted or substituted with 
R wherein R is H, Cl-6 alkyl, aiylCi-20ancyl wifli the alkyl 
groups unsubstituted or substituted with hydroxyl, Ci-galkyloxy, 
carboxy CO-lOalkyl, or halogen or aryl directly substituted 
independently with amino, mono C1-C4 aDcylamino^ di C1-C4 
alkylamino, mono Ci-C4 alkylaminoaryl, di C1-C4 
alkylaminoaryl, hydroxyl, haloCl-20aIkyl. carboxamido, 
benzoyl, Cl-20alkyloxy, Ci.20alkyl, C2-20alkenyl, cyano, nitro, 
acetamide or halogen; or 
heteroaryl; 

can be the same or different when x is greater than I and is: 

15 

Cl-12 alkyl, 
heteroaryl, or 
C6-14 aryl; 

R6 is present when Z equals N and is independently 
H, 

Ci-20 alkyl, or 

equivalent to r3; or taken together with R3 and the N to which 
they are attached represent a heteroaryl ring system; 

r7 or r8 are: 



H, 

CH3, 
C2H5, 

carboxamido, 

OH, 

OCH3, 

N02, 

CN, 
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RS. 

RSO, 

RS02, 



R2N, where R can be the same or different selected from H, Cl - 

C4 alkyi, or C6-C 10 aiyl; 

Cl, 

acetamido, 

OC2H5. 

CF3, 

isopropyl, or 

isobutyl; n equals 1-10 and the Cl-20alkyl portion is optionally 
substituted with R^j 



X is an integer from 1-25 and dashes indicate a double bond is 
optionally present. 



15 



Yis: 



O, or 
S; 



20 



Zis: 



N, or 
O; 



2. A compound of the formula: 



30 



A 




6^ N 
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I 

and the phannaceutically acceptable salts thereof, wherein: 



A is: 



(a) 



R2 Y r6 

r 



R ^ .n_c-z-r3 



Y R6 

(b) I except when r2 equals H, Y equals O, Z 

equals N and there is a 5aH, r6 and cannot be independently 
selected from H, Ci-g alkyl, C3-6 cycloalkyl, phenyl or when r6 and 
R3 are taken together witii the adjacent N to form a 5-6 membered ring 
comprising up to one other heteroatom selected from O or N, or 



R5 r2 y R6 

(c) I ; wherein 



Rl is: 

H, methyl or ethyl; 



r2 



is: 



H, or 

Cl-20 alkyl; 



R3is: 

H. 
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Cl-20alkyl is a straight or branched chain alkane of up to 20 
carbon atoms; 



C6-14 aryl wherein aryl is a mono or poly cyclic system 
composed of 6-membered aromatic rings either unsubstitated or 
substituted with R wherein R isH, Cl^ alkyi, arylCl.20alkyl 
wifli flie alfcyl groups unsubstitoted or substituted with hydroxy!, 
Cl-galkyloxy, caiboxy Co-lOalkyl, or halogen or aryl directly 
substituted independently with amino, mono C1-C4 alkylamino, di 
C1-C4 alkylamino, mono C1-C4 alkylaminoaryl, di C1-C4 
alkylammoaryl, hydroxy!, haloCl.20a!kyl, carboxamido, 
benzoyl, Ci-20alkyloxy, Cl-20alkyl» C2-20alkenyl, cyano, nitro, 
acetamido or halogen; 

heteroaryl wliicb is a mono or polycyclic system composed of 5- . 
or 6-membered aromatic rings consisting of 1,2, 3 or 4 
heteroatoms chosen from N,^ O, or S and either unsubstituted or 
substituted with R or independently with hydroxyl, Cl- 
20alkyloxy, Cl-20alkyl, benzoyl, carboamide, acetamide, 
halogens, C2-20alkenyl, cyano, nitro, or haloalkyl direcdy 
bonded to the aromatic carbon atoms(s); 

C6-14 arylCi .20aIkyl of the fonnula: 



wherein the aromatic ring is optionally and independently 
substituted with r7 and R8 wherein R^ and R^ are 




H, 

CH3, : 

C2H5. 

carboxamido. 



r 
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OH, 

0CH3, 

N02. 

CN. 

F, 

RS, 

RSO. 

RS02, 



R2N, where R can be the same or different selected from H. Ci- 
C4 alkyl. or C6-C10 aiyl; 



acetamido, 

OC2H5. 

CF3, 

isopropyl, or 

isobutyl; n equals 1-10 and the Ci.20alkyl portion is optionally 
substituted with r5; 

HeteroarylCl-20aIkyl of the formula: 



whereui X equals O, S, or NR; and n equals 1-20; 

C 1 .20alkylsulfonylCi -20alkyl, 

Ci -20alkylthioC 1 -20alkyl, 

C 1 .20alkylsulfinylC i-20alkyl of the formula: 

-(CH2)nS(0)p-R9 wherein r9 is 
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CH3. • 

C2H5, 

C3H7, 

C4H9, 

isopropyl, 

isobutyl, 

sec-butyl, 

t-butyl, 

isopentyl, 

neopentyl, or 

ixohexyl; n equals 1-15 and p=G-2; 
Cl-20alkyloxycarbonyICl-20alkyl of the foimula: 
O 

-(CH2)„-C-OR« wherein RIO 

is: 

CH3, 
C2H5, 
C3H7, 
C4H9, or 

C5H1 i ; and n equals 1 -20; 
CarboxyICl.20alkyl of the fonnula: 
O 

-{CH;5„-C-0H; n = 1-20; 

Ci.20aIkylcarbonyICl-20alkyl of the formula 
Q 

-{CH2)n— C— (CHj2),p,Cli3^ n equals 1-20; 
m equals 0-19; 

C3-20cycloall{ylCi.20alkyl of the fonnula: 
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-(CH2)ii-(cycloalkyl) wherein the cycloalkyl protion is a 
monocyclic, bicyclic, or polycyclic hydrocarbon of up to 20 
carbon atoms wherein tihe rings are optionally substituted with 
R1; andn= 1-20; 

ArylCl.20alkyloxycaibonylCl.20alkyl of the formula: 



wherein r7 and R8 are as defined; n equals 1-20; 
HeteroarylCl.20alkyloxycarbonylCl-20alkyl of the formula: 



-(CH2)n-C-0-(CH2)n-Heteroaiyl 

wherein. Heteroaryl is as defined and n = 1-20;. 

haloCi-20 alkyl of the formula: 

-(CH2)n-CH2X wherein 
X equals Br, CI, F or I; n is 1-19; 

hydroxylCl-20alkyl of the formula: 
-(CH2)nCH20H;nisl-19; 

halohydroxylCl.20alkyl of the formula: 




I 



(CH2)n-CH(CH2)q-C-X 
OH X 



wherein 



n= I-I8 
q = 0-18 
n + q = 0-I8 and 



X equals Br, CI, F or I; 
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C6-14ArylCi-20aIkyloxyCl-20alkyl of the formula: 
-(CH2)„-p-(CH2)n^^" 




wherein 

R7andR8 are as defined; n is 1-20; 
ArylcarbonyIaryICi-20alkyl of the formula: 




" . R« R^ , n equals 1-20; 

DiarylCi.20aIkyl of the formula: 

20 -(CH2)n^C-<^ J 

R^ , n equals 0-19; 
25 TriaryICt-20alkyl of the formula: 



R8 



R7 



R8 



R^ , n equals 1-19; 
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Aryl C2-20alkenyl of the formula: 



5 



(CH2)„-CH=CH-(CH2)„-(?j) 




n = 0-18 
m = 0-18 
m+n = 0-18 

R4is 
H. 

Cl-20alky], 

C6 aryl wherein aryl is a monocyclic system composed of 6- 
membered aromatic rings either unsubstituted or substituted with 
R wherein R is H, Cl-6 alkyl, arylCl-20alkyl with the alkyl 
groups unsubstimted or substimted with hydroxyl, Cl-Salkyloxy, 
carboxy Co-lOaBcyl, or halogen or aryl directly substituted 
independently with amino, mono CI-C4 alkylamino, di C1-C4 
alkylamino, mono C1-C4 alkylaminoaryl, di Cl;-C4 
alkylaminoaiyl, hydroxyl, haloCl.20alkyl, carboxamido, 
benzoyl, Ci-20alkyloxy, Ci-20alkyl, C2-20alkenyl, cyano, nitro, 
acetamide or halogen; or 



25 



heteroaryl; 



r5 can be the same or different when x is greater than one and is; 



30 



H, or 

Cl-l2alkyl; 



R6 is present when Z equals N and is independently 



H, 

C1.2O alkyl, or 
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equivalent to R3; or taken together with R3 and the N to which 
they are attached represent a heteroaryl ling system; 



Yis: 

5 



O, or 
S; 



10 



15 



N, or 
O; 

X is an integer firom 1-10 and dashes indicate a double bond is 
optionally present. 

3. A compound according to Claim 1 and the phannaceutically 
accqptable salts thereof, wherein: 



A is: 



R*. ' " ' 

25 



R2Y r6 

I ' II ( 



; wherein 
Rl is: 

H, methyl or efliyl; 



30 « 
R2is: 



H,or 

Ci.20alkyl; 
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R3is: 



10 
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25 



H, 

Cl-20alkyl, 

C6-14aTylCl-20alkyl, 

C3-20cycloalkyl, 

C3-20cycloalkylCl -20alkyl, 

heteroary IC l _20alky 1, 

Cl.20alkylcarbonylCl-20alkyl, 

C6- 14 arylC l -20alky loxy carbony IC 1 .20alky 1 , 

carboxylCl-20alkyl, 

heteroaiylCl -20alkyloxycaiboiiylC 1 -20alkyl, 

hydroxylCl.20alkyl, 

C6-14 arylCl.20alkyloxyCl.20alkyl, 

heteroaryl, 

C6-14 aiyl, 

C 1 -20alkyloxycarbonylC i .20alkyl, 

C2-20 aIkenylCl-20alkyl, 

Ci -20aIkyloxyC 1 -20alkyl, 

C6-14 arylcarbonylC6--14arylCl-20alkyl, 

halohydroxylC ] -20alkyl, 

diary IC i -20alkyl of the formula: 




triarylCl-20alkyl of the formula: 
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I \= J 

, n equals 1-19; 

halo Cl.20alkyl, 
10 Cl.20alkylxoyCl.20alkyl, 
Ci-20alkylthioCi -20alkyl, 
Cl.20alkylsulfonylCl.20a]lcyl, or 
Ci,20alkylsulfiQylCi.20alkyl; 

15 R4is: 

H. 

Cl.20alkyl. 
heteroaryl, or 

20 C6 aryl wherein aiyl is a monocyclic system composed of 6- 

membered aromatic rings either unsubstituted or substituted with 
R wherein R is H, Ci-6 alkyl, arylCi-20alkyl with the alky I 
groups unsubstituted or substituted with hydroxy], Cl-galkyloxy, 
carboxy CO-lOalkyl, or halogen or aryl directly svibstituted 

25 independently with amino, mono CI-C4 alkylamino, di C1-C4. 

alkylamino, mono C1-C4 alkylaminoaryl, di C1-C4 
alkylaminoaiyl, hydroxyl, haloCi-20alkyI, carboxamido, 
benzoyl, Ci-20alkyloxy, Ci-20alkyl, C2-20alkenyl, cyano, nitro, 
acetamide or halogen; 



30 



r6 is present when Z equals N and is ind^endently 
H, 

Cl-20 alkyl, or 

equivalent to R^^ or taken together with R3 and the N to which 
they are attached represent a heteroaryl ring system; 
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or R8 are: 



H. 

CH3, 
C2H5. 

carboxamido, 

OH, 

OCH3, 

N02, 

CN, 

F. 

RS. 

RSO, 

RS02, 

R2N, where R can be the same or different selected fromH, Cl- 

C4alkyl,orC6-Cloaryl; 

CI, 

acetamido, 

OC2H5, 

CF3. 

isopropyl, or 

isobutyl; n equals 1-10 and the Cl-20alkyl portion is optionally 
substituted with R5; 



Yis: 



30 

Zis: 



O, or 

S: 



N, or 
O. 
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4. A compound according to Claim 3 and flie phannaceuticalty 
acceptable salts thereof, wherein: 

H, 

CH3,or 
C7H5; 



H. 

CH3. 

C2H5. linear or branched: 

C3H7. 

C4H9. 

C5H1I. 

C6Hi3,.or 

C7H15; 

R3 is: 



-t-butyl, 

3-thienyl, 

-2-tiiienyl, 

-Il-(isopropylthio)imdecyl, 

-7-(carbomethoxy)heptyl, 

-(4-isobutylbeiizene)etiiyl, 

-7-(carboxy)heptyl, 

-acetylmethyl, 

-1 -adamantylmelbyl, 

-2-thienylmetbyl, 

-2-(carbobenzyloxy)ethyl, 

-3,4 dimethoxyphenylmethyl. 
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-phenyl, 

-5-bromopentyl, 

-1 1-hydroxyundecyl, 

-1 (4-nitrophenyl)ethyl, 

-isopropylthiomethyl, 

-benzyloxymethyl, 

carbomethoxymethyl, 

-diphenylmethyl, 

-triphenylmethyl, 

-2-furyU 

4-isopropylphenyl, 
cyclohexylmethyl, 
4-methylcyclohexyK 
3-(3-Indolyl)propyl, 

3- Indoylmethyl, 

4- isobutylbenzyl, 
4-nitrobenzyl, 

3- acetamidomethyl, 

4- ethoxybenzyl, 
hexadecyl, 
stearyU 

3,5 Bis(triflouromethyl), 

3- cyanoben2yl, 
heptaflouropfopyl, 

4- benoyIbeiizyl, 

5- benztriaQolyl, 
3,5 diflourobenzyl, 

Bis (4-isopropyIpheiiyl)methyl, 

.2 hydroxybenzyl, 

methyl, 

allyl, 

n-propyl, 

n-octyl, - 

isopropyl, 
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isobutyl, 

ethyl, 

benzyl, 

octadecyl, 

2(ethyl)phenyl, 

3(chloro)phenyl, 

4(methyl)phenyl, 

2,3(dichloro)plienyl, 

4(flouro)phenyI, 

3(meflioxy)phenyl, 

2(ellioxy)phenyl, 

2(naptiiyl), or 

2-tMazoyl; 



H, 

methyl, 
ethyl, 

linear or branched: 

propyl, 

butyl, 

C6 aryl wherein aryl is a monocyclic system composed of 6- 
membered aromatic rings either imsubstituted or substituted with 
R wherein R is H, Cl-6 alkyl, arylCl-20alkyl with the alkyl 
groups unsubstituted or substituted with hydroxyl, Cl-8alkyloxy, 
carboxy Co-lOalkyl, or halogen or aryl directly substituted 
independently with amino, mono C1.C4 aDcyiamino, di C1-C4 
alkylamino, mono C1-C4 alkylaminoaryl, di C1-C4 
alkylaminoaryl, hydroxyl, haloCl.20alkyl, carboxamido, 
benzoyl, Cl-20alkyloxy, Cl-20alkyl, C2-20alkenyl, cyano, nitro. 
acetamide or halogen, or 
heteroaryl; 
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R6 is present when Z equals N and is independently 
H. 

Cl-20alkyl,or 

equivalent to r3; or taken together with and the N to which 
they are attached represent a heteroaryl ring system; 

Yis: 



O. or 
S; 



Zis: 



N, or 
O. 

5. The compound according to Claim 4 and the 
pharmaceutically acceptable salts thereof, wherein die compound is 
selected from: 

17fi-(N'-t-Butylureidomefliyl)-4-methyl-5-a-4-azaandrostan-3-one,^ 

4-Methyl-17B-(N'-phenylureidomethyl-5a-4-azaaiidrostan-3-one, 

4-Methyl-20-(N'-methylureido)-5a-4-azapregnan-3-one, 

4-Methyl- 1 7fi-(N'-n-propylureidomethyl-5-a-4-azaandrostan-3-one, 

4-Methyl-176-(N'-n-octylureidomethyl)-5-a-4-azaandrostan-3-one, 
30 , 

176-(N'-isopropylureidomethyl)-4-methyl-5a-4-azaandrostan-3-one, 

17B-((Iminodibenz-5-yl)carbonylaminomethyl)-4-mcthyl-5-a-4- 

azaandrostan-3-one, 
17fi-(isobutyloxycarbonylaminomethyl)-4-methyl-5a-4azaandrostan- 



wo 93/23048 



PCT/US93/04634 



- 76 - 

3-one, 

20r(EthoxycarbonyIamino)-4-methyl-5a-4-aza-pregnan-3-one, 
4-Me%l-17B-(N'-octadecyliireidomethyl)-5a-4-aza-andro^ 

5 

I7B-(N-(2-EthylphenyI)ureidomethyt)-5a-4-a2aandrost^^ 

20-(N*-(3-Clilorophenyl)ureido)-5a-4-azapregnan-an-3-one, 

4-Metliyl-20-(N'-phenylureido)-5a-4-azapregnan-3-one, 

171?-(N'-(23,-DicMorophenyl)ureidoinethyl)-4-methyl^ 
azaandrostan-3-one, 

15 

4-MethyI-17B(N*-(naphth-2-yI)ureidometfayl)-5a-4-azaan^ 

4-Mefliyl- 1 7B(N'-tbiazol-2-ylureidomethyl)-5a-4-azaandrostan-3-one, 

17P-(NXAdamant-l-yl)liiioureidome1hyl)-4-me&^ 
azaandrostan-3-oiie; 

17P-((l-Adamantyloxy)-carbonylaminomethyl)-5-a-4-iBethyl-4- 
azaandrostan-S-one, 
or 

25 

4-Methyl-20-(N'-tfaien-2-ylmethylureido)-5a-4-azapregnan-3-one, 

6. The compoxind according to Claim 4 and the 
phaimaceutically acceptable salts thereof, wherein the compound is 
selected from: 

3Q 

1 7B-(N'-t-Butylureidomethyl)-4-methyl-5-a-4-azaandrost- 1 -en-3 -one, 
4-Methyl-17B-(N-phenylureidomethyl-5a-4-:azaandrostl-en-3-one, 
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4-Methyl-20-(N'-methy lureido)-5a-4-a2apreg- 1 -en-3 -one, 

4-Methyl-l 76-(N'-n-propylureidomethyl-5-a-4-aza-androst- 1 -en- 
3-one, 

4-Methyl- 1 713-(N'-n-octylureidomethyI)-5-a-4-azaandrost- 1 -en-3-one, 
1 76-(N'-isopropy lureidomethyl)-4-methy l-5a-4-azaandrost- 1 -en-3-one, 

1 7B-((Iminodibenz-5-y l)carbonylaininomethy 1 )-4-methy l-5-a-4- 
azaandrost- 1 -en-3-one, 

I76-(isobutyloxycarbonylammome1hyl)-4-methyl-5a-4-azaandrost-l - 
en-3-one, 

20-(Ethoxycarbonylamino)-4-methyl-5a-4-aza-preg-l-en-3-one, 

4-Methyl- 1 7B-(N'-octadecylureidomethyl)-5a-4-azaan-drost-l -en- 
3-one, 

1 76-(N'-(2-Ethylphenyl)ureidomethyl)-5a-4-azaandrost-l -en-3-one, 

20-(N'-(3-Chloropheny l)ureido)-5 a-4-azapreg- 1 -en-3-one^ 

4-Methyl-20-(N'-phenylureida)-5a-4-azapreg- 1 -en-3-one, 

176-(N'-(2'3,-Dichlorophenyl)ureidomethyl)-4-methyl-5a-4- 
azaandrost- 1 -en-3-one, 

4-Methyl- 1 7B(N*-(naphth-2-yl)ureidomethyl)-5a-4-aza-androst- 
1 -en-3 -one, 

4-Methyl-i76(N'-thiazol-2-yIiireidomettiyl)'5a-4-aza-androst-l-en- 

3 -one, 

i7p-(N' (Adamant- 1 -yl)diioureidomethyl)-4-methyl-5-a-4- 
azaandrostan- 1 -en-3-one, 
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. 1715-((i-Adamantyloxy)-carix)nylammoinethyl)-5-a-4-methyl-4- 
azaandrostan-l-eii-3-one, or 

4-Methyl-20-(N'-thien-2-yImethylureido)-5a-4-azapreg-I-en-3-one. 

5 

7. A compound according to Claim 1 and the 
phamiaceutically acceptable salts thereof, wherein: 

Ais 

Y 

15 I 



except when r2 equals H, Y equals O and Z equals N 

and there is a 5aH» and cannot be 
independently selected from H, Cj ^alkyl, C^. 

gcycloalkyl, phenyl or v/b&n R^ and R^ are taken 
together witii the adjacent N to form a 5-6 membered 
ring comprising up to one other heteroatom selected 
from O or N; 



20 



25 



wherein 
R^is: 



30 

R^is: 



H, methyl or ehtyl; 



H,or 

Ci_i2 alkyl; 



r3 



is: 
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H, 

Ci.2oalkyI, 

C6-14arylCi.2oalkyl, 

C3.20cycloalkyl, 

C3.20CycloalkylC j _2oalkyl, 

heteroarylC j .2oalkyl, 

Cj _20^^^yl^^^o°y^C 1 _2oalkyl, 

^6- 14 arylCj .203lkyloxycarbonyICi .2oalkyl, 
carboxyC j.2oalkyl, 

heteroarylC i .2oalkyloxycarbonylC j .2oalkyl, 

hydroxyC | .2oalkyl, 

C6.14 arylCi.2oaIkyloxyCi.2oalkyl, 

heteroaryl, 

C6-14 aryl, 

C 1 .2oalky loxy carbony IC j .2oaIky 1, 
^6-14 arylcarbonylarylC j .2oalkyl, 
halohy droxylC j _2oalkyl, 
diarylCi.2oalkyl, 
triarylC].20ilkyl, 
C2.20 alkenylCi.2oalkyl, 
haIoCj.2oalkyl, 
C1.20 alkyloxyCi.2oalkyl. 
C2-20aIkenylCi .2oalkyl, 
C1.20 alkyJtkioC|.2oaIkyl, 
C1.20 alkylsulfonylCi_2oaIl^l, or 
Ci_20 alkylsulfinylCi.2oalkyl; 



is present when Z equals N and is: 
H, 

30 <3 

equivalent to R-^, or 

C 1 .20 alkyi; or taken together with and the N to which 
fhey are attached represent a heteroaryl ring system; 

Yis: 
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O, or 



Zis: 

^ N, or. 



8. A compound according to Claim 7 and the 
phaanaceutically acceptable salts thereof, wherein 



IQ 

r1 is: 



R^is: 

15 



R^is: 

20 



25 



30 



H, methyl or ethyl; 



H, or . 
Ci.i2al]cyl; 



-t-butyl, 

3-thienyl, 

-2-fhienyI, 

-1 l-Cisopropylthio)undecyl, 

-7-(carbomethoxy)heptyl, 

-(4-isobutylbenzene)ethyl, 

-7-(carboxy)heptyl, 

-acetylmethyl, 

- 1 -adamanlylmethyl, 

-2-thienyImethyl, 

-2-(carbobenzyloxy)ethyI, 

-(3,4 fimethoxyphenyl)methyl, 

-phenyl, 

-5-bromopentyl, 

- 1 1 -hydroxyundecyl, 

-1 (4-mtrophenyl)ethyl, 
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-isopropylthiomethyl, 

-benzyloxyme&yl, 

-carbometboxymethyl, 

-diphenylmethyl, 

-triphenylmethy], 

-2^fiiryl, 

4-isopropylphenyl, 
cyclohexylmethyl, 
4-methylcyclohexyl, 
3-(3-Indolyl)propyl, 

3- Indolybnethyl, 

4- isobutylbeiizyl, 
4-nitrophenyIbeiizyl, 

3- acetamidomethyl, 

4- ethoxybeii^l, 
hexadecyl, 
stearyl, 

3,5 Bis(trifluoromethyl), 

3- cyanobeiizyl, 
heptaflouropropyl, 

4- benzoylbenzyl, 

5- benztriazolyl, 
3,5 difluorobenzyl, 

Bis(4-isopropylphenyl)methyl, 

2-hydroxybenzyl, 

metbyl, 

allyl. 

n-propyl, 

n-octyl, 

isopropyl, 

isobuty], 

ethyl, 

benzyl, 

octadecyl. 
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2(ethyI)pheftyU 

3(cliJoro)phenyi, 

4(methyl)phenyl, 

2,3(dichloro)phenyl, 

4(fiuoro)phenyl, 

3(methoxy)phenyI, 

2(ethoxy)phenyl, 

2(iiapthyl) or, 

2-thiiazoInyl; 

is present v/htn Z equals N and is: 



equivalent to R^, or 

Ci_20 alkyl; or taken together with and the N to which they are 
attached rq)iesent a heteroaryl ring system; 



Yis: 



Zis: 



O, or 



N. or 



9. The compound according to Claim 8 and the 
phannaceutically acceptable salts thereof, wherein the compound is 
selected from: 

I7-(N-AliyliireidQ)-4-methyl-5a-4-azaandrostan-3-onei 
4-MethyI-l7p-(N'-(4-(tiifluromethDxy)phenyl))-5-a-4-azaandrostan-3- 

one, 

17-(N'-(4-fluoroplienyl)ureido)-5-a-4-a2aan<irostan-3-one, or 
17-(N'-(3-Methoxyphenylureido)-5a-4-azaaiidrostan-3-one. 
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10. The compouod according to Claim 8 and the 
phannaceutically acceptable salts thereof, wherein the compound is 
selected from: 

17-(N'-Allylureido)-4-methyl-5a-4-azaandrost-l-en-3-one, 
4-Methyl- 1 7p-(N'-(4-(trifliiromethoxy)pheny.l))-5-a-4-azaandrostan-l ■ 
in-3-one, 

17-(N'-(4-fluorophenyl)ureido)-5a-4-azaandrost- 1 -en-3-one, or 
1 7-(N'-(3-Methoxyphenyl)ureido)-5a-4-azaandrost-l -en-3-one. 

11. A compound according to Claim 1 and the 
phannaceutically acceptable salts thereof, wherein; 



A is: 



r5 f)2 Y p6 

1 ; wherein 



Rl is: 

H, methyl or ethyl; 



R2is: 



H. or 

Cl-20alkyl; 



R3 is: 



H, 

Cl-20aikyl, 
C6-14arylCl.20alkyl, 
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C3-20cycloaIkyl, 

C3-20cycloalkylCi -20alkyl, 

heteroarylCi-20aIkyl,. 

Ci .20alkylcailK)nylC I -20alkyl, 

C6- 1 4 arylCi -20aIkyloxycarbonylCl.20alkyl. 

carboxylCi -20alkyl, 

heteroaiylC 1 -20alkyloxycarbonyICl -20alkyU 

hydroxylC l .20^^yh 

C6-14 arylCl.20aikyIoxyCi.20alkyl, . 

iieteroaryl, 

C6.14 aiyU 

Ci.20alkyloxycarbonylCl-20alkyl» 

C2-20 alkenylCl-20alkyl, 

Ci-20alkyIaxyCl .20alkyl, 

C6-14 aiylcarbonylC6.l4arylCl.20alkyl, 

halohydroxylCi-20alljyl, 

diarylCl.20alkyl of the fomiula: 




triarylGl-20alkyl of the fonnula: 



-(CH2)„-C 




, n equals 1-19; 



halo Ci.20alkyl, 
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Cl .20alkylxoyCl .20alkyl, 
Cl.20alkylthioCi.20alkyl, 
Cl-20alkylsulfonylCl-20alkyl, or 
Cl .20alkylsulfinylCi-20aIkyl; 



R4is: 

H, 



10 



15 



20 



Cl-20alkyl, 
heteroaryl, or 

C6 aryl wherein aiyl is a monocyclic system composed of 6- 
membered aromatic rings either imsubstituted or substituted with 
R whereiQ R is H, Cl-6 alkyl, arylCl.20alkyl with the alkyl 
groups unsubstituted or substituted with hydroxyl, Ci-galkyloxy, 
caiboxy Co-lOalkyl, or halogen or aryl directly substituted 
independently wifli amino, mono C1-C4 alkylamino, di C1-C4 
alkylamino, mono C1-C4 aikylaminoaryl, di C1-C4 
alkylaminoaryl, hydroxyl, haloCl-20aIkyI, carboxamido, 
benzoyl, Cl-20alkyloxy, Cl-20alkyl, C2-20aIkenyl, cyano, nitrb, 
acetamide or halogen; 



r6 is present when Z equals N and is independently 
H, 

Cl-20 alkyl, or 

equivalent to R^; or taken together with R3 and the N to which 
Ihey are attached represent a heteroaryl ring system; 

R'' or r8 are: 



CH3, 
C2H5. 

carboxamido, 
OH, 



wo 93/23048 



PCr/US93/04634 



10 



15 



-86- 

0CH3, 
N02. 
CN, 
F. 

RS, . 

RSO, 

RS02, 

R2N, where R can be the same or different selected from H, C]- 

C4 alkyl, or C6-CI0 aryl; 

CI, 

acetaoaido, 

OC2H5, 

CF3, 

isopropyl, or 

isobutyi; n equals 1-10 and the Cl.20alkyl portion is optionally 
substituted with R5: 



20 



25 



30 



Yis: 



Zis: 



O. or 



N, or 
O; and 

X is an integer from 1-10. 

12. A compound according to Claim 1 1 and the 
phamiaceutically acceptable salts thereof, wherein 



Rl is: 

H, or methyl or ethyl; 
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R2 



is: 



H, or 

Cl-l2alkyl; 



r3 



is: 



-t-butyl, 

3-thienyl, 

-2-thienyl, 

-1 l-(isopropylthio)undecyl, 

-7-(carbomethoxy)heptyl, 

-(4-isobutylbenzene)ethyl, 

-7-(carboxy)heptyl, 

-acetylmethyl, 

- 1 -adamantylmethyl, 

-2-thieiiylmethyl, 

-2-(carbobeiizyIoxy)ethyl, 

-3,4 dimethoxyphenylmethyl, 

-phenyl, 

-5-bromopenty], 

-1 1-hydroxyundecyl, 

- 1 (4-nitropheny l)ethyl, 

-isopropylthiomethyl, 

-benzyloxymethyl, 

caibomethoxymeAyl, 

-diphenylmethyl, 

-triphenylmethy], 

-2-furyl, 

4-isopropyIphenyl, 
cyclohexylmethyl, 
4-methylcyclohexyl, 
3-(3-lndolyl)propyl, 
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3- Indoylmethyl, 

4- isobutylbeiizyl, 
4-nitrobenzyl, 

3- acefamidomethyl, 

4- ethoxybeiizyl, 
hexadecyl, 
stearyl, 

3,5 Bis(trifloiirDmethyl), 

3- cyanobenzyl, 
heptaflouropropyl, 

4- benoylbeiizyU 

5- benztriaoolyl, 
3,5 diflourobenzyl. 

Bis (4-isopropylpheiiyl)metiiyl, 

2 hydroxybenzyl, 

methyl, 

allyl 

n-propyU 

n-Qctyl, 

isopropyl, 

isobutyl, 

ethyl, 

benzyl, 

octadecyU 

2(ethyl)phenyl, 

3(chloro)pheayl, 

4(inethyl)phenyl,. 

2,3(dicliloro)phenyr, 

4(flouro)phenyl, 

3(methoxy)phenyl^ 

2(ethoxy )pheiiyl , 

2(napthyl), or 

2-fhia2oyl; 
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R4is: 



10 



15 



H, 

Cl-nalkyl, 
heteroaryl, or 

C6 aryl wherein aryl is a monocyclic system composed of 6- 
membered aromatic rings either unsubstimted or substituted with 
R wherein R is H, Cl-6 alkyl. arylCl-20aIkyl with the alkyl 
groups unsubstimted or substituted with hydroxy!, Ci-galkyloxy. 
carboxy CO-lOalkyl, or halogen or aryl directly substitoted 
independently with amino, mono CI-C4 alkylamino, di C1-C4 
alkylammo, mono C1-C4 alkylaminoaryl, di C1-C4 
alkylaminoaryl, hydroxy], haloCi_20aIkyl, carboxamido, 
benzoyl, Ci-lOalkyloxy, Ci.20alkyU C2-20aIkenyl, cyano, nitro, 
acetamide or halogen; 



R5 can be die same or different when x is greater than 1 and is: 
H, or 

20 C1.12 alkyl. 

heteroaryl, or 
C6-14 aryl; 

R6 is present when Z equals N and is independently 

H. 

C] -20 alkyl, or 

equivalent to R3; or taken together with R3 and the N to which 
they are attached represent a heteroaryl ring system; 



25 



Yis: 

30 

Zis: 



O, or 
S; 



5 



10 
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N, o r 
O; 

X is an integer from I-IO. 

13, The compound according to Claim 12, wherein the 
compound is selected from: 

20-(N-t-butylureidomethyl)-4-methyl-5a-4-azapregnan-3-one, 
20-((lDMnodibenz-5-yl)carbonylaminomethyl)-4-methyl-5a-4- 

azapregnan-3-one, 
20-(Benzyloxycarbonylamniomethyl)-5a-4-azapregnan-3-one, 
20-(N'-p-tolylureidomethyl)-5a-4-azapregnan-3-one, or 
20-(N'-(2-Ethoxyphenyl)ureidomethyI)-4-methyI-5a-4-azapregnan-3- 

one. 

14. . Tlie compound according to Claim 12^ wherein the 
compound is selected from: 

20-(N'-t-butylureidomethyl)-4-methyl-5a-4-azapreg-l-en-3rone, 
20-((Iminodibenz-5-yl)carbonylaniinomethyl)-4-methyl-5a-4- 

azapreg- 1 -en-3-one, 
20-(Benzyloxycarbonyiaminomethyl)-5a-4-azapreg-i-en-3-one, 
20-GM'-p-lolyIureidomethyI)-5a-4-aza-preg-l -en-3-one, or 
20-(N-(2-Ethoxyphenyl)ureidoniethyl)-4-methyl-5a4-azapreg- 

l-en-3-one* 

15. A pharmaceutical composition comprising a 
therapeutically effective amount of a compound of Claim 1 and a 
phaimaceuticaliy acceptable carrier. 
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16, A method of treating benign prostatic hyperplasia, 
acne, female hirsutism, male pattern baldness, androgenic alopecia, 
prostatitis, and/or preventing prostatic carcinoma in a human host in 
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need of such treatment comprising the step of administering to said host 
a therapeutically effective amount of the compound defined in Claim i . 

17. The method of Claim 1 6 wherein said compound is 
an inhibitor of 5a-reductase 1. 

18. The method of Claim 1 6 wherein said compound is 
an inhft)itor of 5a-reductase 2. 

1 9- The method of Claim 1 6 wherein said compound is a 
dual inhibitor of both 5a-reductase 1 and 2. 
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